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Frank A. Marston, president- 
elect of the American Society of 
Civil Engineers and senior 
partner in Metcalf & Eddy, 
Consulting Engineers, of Boston, 
plans to put emphasis on mem- 
bership contacts during his 
ASCE term of office. “Right now, 
J would estimate that half of 
the ASCE members merely pay 
their dues and receive the 
magazine. The limited partici- 
pation by only 25 percent of 

the ASCE membership in the 
United Engineering Center 


Continued on Page 12 








Simple maintenance, inspection with 


General Electric ROLLOW 


Switch and Fuse Equipment 


It’s new—General Electric Rollout 
Switch and Fuse Equipment. It 
rolls out like a file cabinet drawer— 
allows simple, fast inspection and 
maintenance. Plus—improved protec- 
tion, greater safety, and installation 
flexibility. 

For more information on this new 
Rollout Switch and Fuse Equipment 
call your nearest General Electric 
Apparatus Sales Office or write for 
bulletin GEA-6623, General Electric 
Company, Schenectady, New York. 


514-2 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


NEW ROLLOUT SWITCH AND FUSE EQUIPMENT, in 
ratings from 2.4 kv to 13.8 kv, is applicable for 
both normal switching and fault current protection. 











= Snowed under with equipment details? 
ae ...Call in Amerrcan-Standard 


When you do you'll be surprised at the time you save 
in selecting components for air conditioning, heating, 
air handling, heat transfer, mechanical draft, dust 
collection, and adjustable-speed power transmission. 

You see, with American-Standard* Industrial Divi- 
sion you draw from the combined American Blower, 
Ross Heat Exchanger, and Kewanee Boiler product 
lines and engineering backgrounds. Just one source 
is responsible for quality and performance in equip- 





AMERICAN BLOWER PRODUCTS - 
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ment that is designed, engineered, and manufactured 
to work together. 

There are offices in all major cities to serve you. And 
the man who calls speaks your language: He's a 
seasoned graduate engineer with long experience 
in recommending equipment in many varied fields. 
Call today. American-Standard Industrial Division, 
Detroit 32, Michigan. In Canada: American-Standard 
Products (Canada) Limited, Toronto, Ontario. 


* Amrnican-Standard and Standard » are trademarks of American Radiator & Standard Sanitary Corporation. 


American-Standard 


INDUSTRIAL DIVISION 
ROSS PRODUCTS -« 


KEWANEE PRODUCTS 


3 





Division of 
. Union Tank Car Company 





vee te 





216 WEST 14TH STREET, NEW Y 


Iinter-Organization Correspondence 


TO: General Manager 
FROM: Technical Director 
. SUBJECT: Review of Reactivator History 


Approaching the 20th anniversary of the Reactivator we would like to 
summarize briefly its rise to the leading position among solids-contact 
water clarifiers and softeners. From the beginning, two basic elements 
were incorporated in the Reactivator design: positive sludge 
recirculation and mechanical sludge removal over the entire.bottom area. 
Twenty years have confirmed the soundness of these original concepts. 


By a constant effort to improve design performance, some important 
modifications have been made. (1) The method of inducing solids-contact 
was changed from air to impeller=pump to produce gentle and effective 
Sludge recirculation. (2) The geometry of the machine was modified to 
get the best conditions for separation of solids from water. 

(3) Increased knowledge of sludge characteristics led to the redesigning 
of the sludge removal system. 


As a result of these changes the Reactivator is able to provide: 

(1) solids-contact with the highest concentration of solids for the 
longest period of time; (2) an increase in throughput rate up to 

24-3 gpm/sq. ft., in certain cases; (3) more reliable and efficient 
mechanical sludge removal; (4) outstanding surge-proof characteristics. 


Probably the most significant work in our program to improve the machine 
has been our very extensive field studies. We have had the opportunity 
to work with units from 8 to 125 ft. round and square on applications 

as widely divergent as...clarifying Arctic tundra lake water...softening 
and clarifying Mississippi and Colorado River waters...reducing color 

in Louisiana bayou water...treating hard, clear midwestern deep well 
supplies, and many more. The complete story of these applications is 
contained in our new Reactivator Bulletin WC=-103C. 


The sum total of our experience and knowledge has gone to make the 
present-day Reactivator the most versatile and reliable solids-contact 
unit on the market. It is gratifying to all of us to have participated 
in the development of such a machine. 


Technical Director 
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now! 


ALUMINUM 
FITTINGS 


[FOR ALUMINUM CONDUIT | 


_ ATNO INCREASE 


IN PRICE! 


0.Z. now offers a full line of aluminum fittings, keeping pace 
with increased demands for rigid aluminum conduit... Cable 
- Supports, Expansion Fittings, End Fittings, Split Couplings, 
Pull Box Fittings, U-Bolts, Terminators, Flanges and 0O.2Z. 
Types “B”’, and “SB”’, Bushings. Here is a premium line of 
fittings — at standard prices. 0.Z. Aluminum Fittings are iden- 
tical in design, workmanship and quality to similar 0.Z. 
products in malleable iron and other metals. Whatever 
your requirements, 0.Z. has the type and size you need. 


When ordering any of the standard fittings illustrated, 
specify “aluminum” after the catalog number. 


O.Z. Aluminum Conduit Fittings are at your local 
distributor now. For more complete information, see 
your distributor, or write direct to the company. 


CONSULTING ENGINEER 
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TYPE “E” 


Q 


TYPE “SP” UNIVERSAL FLANGES 


ELECTRICAL MANUFACTURING CO., IN 
262 BOND STREET - BROOKLYN 17, Nv. Y. 


- Sales Office and Worehouse: 406 So. Cicero Avenue, Chicago 44, Ill. © ESterbrook 9-0326 
Office and Factory: 749 Bryont Street, San Francisco 7, Calif. © GArfield 1-7846 CABLE FITTINGS 








Priced same as Bronze U-Bolts 








CAST IRON BOXES 

CABLE TERMINATORS 
POWER CONNECTORS 
SOLDERLESS CONNECTORS 
« GROUNDING DEVICES 

« CONDUIT FITTINGS 

+ INTERLOCKED ARMOR 
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POST VAPO-VEL 





Here’s a sepia intermediate that handles 
just like the best vellums 


As a result of The Frederick Post 
Company’s long and intensive re- 
search in intermediates and coating 
technology, there is now available a 
dramatically improved sepiatone 
vellum. Post Vapo-Vel (209) com- 
bines every important feature you’ve 
been looking for in a transparentized 
paper-base print—top drafting qual- 
ities, superior shelf-life and _ filing 
characteristics, and outstanding 
printback speed. An extra dividend: 
Vapo-Vel’s cost per print is surpris- 
ingly economical compared to other 
types of intermediates. 


To the man on the board, this 
newly improved Vapo-Vel is a real 
find. It has all the drawing and trans- 
parency features of a top-notch vel- 
lum, even that crisp vellum “‘ feel.” 
Vapo-Vel’s easy-to-read dark brown 
image and outstanding transparency 
eliminate eyestrain in modification 
work on the back of reverse-reading 
prints. The surface takes pencil and 
ink without feathering. Pencil eras- 
ing characteristics of this strong 
100% rag premium paper are truly 
outstanding, while eradication of 
print images is easily accomplished. 


Write today for your copy of the POST Vapo-Vel Kit. It contains sample prints 
to examine and test, a Print Characteristics Checklist, a Data Sheet and a copy 
of POST’s popular booklet ‘‘11 Ways to Save Drafting Time.’’ To keep up-to- 
date with the latest, just write Frederick Post Company, 3667 North Avondale 


Avenue, Chicago 18, Illinois. 


\ 
Y FREDERICK POST COMPANY 


“a 


~~ CHICAGO 90 © ENGLEWOOD,N. J. © PITTSBURGH © DETROIT 
MILWAUKEE # HOUSTON e SAN FRANCISCO e LOS ANGELES 


Dealers in Principal Cities 


THESE SHORT CUTS WILL SAVE YOU TIME 


From this . . . to this WITH NO ERASURES! 

When a large element in your original 

drawing requires modifications, simply cut 

it out of the first Vapo-Vel print. Draw in 

the changes on a second Vapo-Vel print 
.. and you have a new master. 























Make quick corrections over scattered 
areas. When small patches of your orig- 
inal drawing need alterations, make a 
Vapo-Vel intermediate. Then eliminate the 
unwanted lines with Post Eradicator Fluid 
and redraw. 











You check it! Whatever your 
special interest, test 209 Vapo- 
Vel ammonia process prints for 
factors most important in your 
own operations. Whatever your 
prime requirements may be, 
Post welcomes a comparative 
evaluation of diazo-type sepia 
papers for each and every one 
of these prime characteristics: 


PASSES EVERY TEST! 


Image Density—Visual 
Drafting Qualities 
Line Contrast 
Readability thru Back 
Eradication 

Filing Characteristics 


Image Density—Actinic 
Opacity (Printback) 


Quality of Reprint 
Image Bleed on Aging 
Background Stability 
Shelf-Life 




















Add variable data with transparent matte 
tape. It is often economical to maintain 
standard drawings without dimensions and 
other variables, adding this information 
on transparent matte tape, as needed to 
specific orders. A subsequent Vapo-Vel 
print then supplies the completed drawing. 
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Steel bridge on Ohio Turnpike over Rocky River—designed by Tippetts-Abbett-McCarthy-Stratton. 


Fast erection puts steel in the designs 


by Tippetts-Abbett-McCarthy-Stratton, 








Short-span bridge on New York Thruway, designed in steel for quick erection. 


Beautiful Bridge Award for 1955 won by Tippetts-Abbett-McCarthy-Stratton & 
for the Welfare Island Bridge over the East River in New York City 
—one of two awards they won for steel bridges. 


of short-span bridges 


Consulting Engineers 


Among a great variety of projects in Civil and 
Structural Engineering, many short-span steel 
bridges are designed each year by the firm of 
Tippetts-A bbett-McCarthy-Stratton, Consult- 
ing Engineers, New York City. This organiza- 
tion is one of the most active and widespread 


consulting engineering firms in the world. 


They are presently involved in a number of 
Federal and State Highway Projects. The topo- 
graphical conditions and rapidity of erection 


often make it more practical to use steel. 


Steel saves time. Steel is a proven material for 
bridges. Work crews know how to handle it. 
Rapid construction is a factor in early comple- 


tion of highway projects. 


Steel spans are attractive. This is shown by the 
fact that two A.I.S.C. Awards for beautiful 
bridges were won on steel structures designed 
by Tippetts-Abbett-McCarthy-Stratton. 


Steel is readily available. Because of the many 
advantages of steel bridge construction, U. S. 
Steel has greatly expanded its facilities to man- 
ufacture structural shapes and plates. And new, 
tougher high strength and alloy steels provide 
greater strength with less bulk. You can confi- 
dently design in steel—the material you know 
best, the material that offers most— knowing 


it will be available. USS is a registered trademark 


United States Stee! Corporation—Pittsburgh 
Columbia-Geneva Stee!—San Francisco 

Tennessee Coal & Iron—Fairfield, Alabama 

United States Steel Supply—Stee! Service Centers 
United States Stee! Export Company 


United States Steel 








Frank A. Marston 
— Starts on front cover 


campaign points up this problem. I want to see this 
situation changed,” Marston said. 

How does he plan to bring about this change? 
Marston is not sure yet. However, one possibility 
mentioned is a few geographical changes in local 
sections Or a more extensive use of branch sections. 
For instance, Marston pointed out that the Massa- 
chusetts Section of ASCE supposedly covers the 
entire State. In reality, it merely reaches the Boston 
area, since members seldom come from farther 
away than Worcester to attend meetings. 

“I am sure a thorough study of membership ac- 
tivity will suggest definite plans of action,” Marston 
added. “Our first effort, however, will have to be 
toward completion of the United Engineering Cen- 
ter fund raising campaign, which has been so effec- 
tively waged by President Francis Friel. By the 
time I take office, I expect that ASCE will be with- 
in $100,000 of its $800,000 goal, and that the re- 
mainder will be pledged before the end of this year.” 

Education is another area that may receive con- 
tinuing emphasis during Marston’s term of office. 
“A great amount of time and money was expended 
on the Task Committee on Professional Education 
report. Too many excellent reports have a tendency 
to be received and filed. I do not want to see this 
happen to the Task Committee report. Because of 
this study, and the possibility of working in coop- 
eration with the Engineers Joint Council and the 
Engineers Council for Professional Development, 
ASCE is in an excellent position for leadership in 
gaining not merely more, but better engineers. I am 
concerned with attempting to get the more talented 
students, the potential leaders, into engineering.” 

What about proposed new studies, such as the 
“Survey of the Profession” suggested by EJC? 
Marston said he would rather see full utilization 
of existing studies at this time. 

The current situation in engineering research also 
is of concern to Marston. His firm, Metcalf & Eddy, 
has an active laboratory and always has placed 
emphasis on original research. He carries this in- 
terest into his professional activities. 

“Right now, a number of engineering research 
projects sponsored by the Engineering Foundation 
are in danger of being limited because of the lack 
of financial support and sponsors. Some of these, 
such as studies on uses of structural steel and re- 
inforced concrete, are of vital interest to ASCE.” 


Marston said ASCE is not necessarily in a posi- 


tion to finance these studies. The Society, how- 
ever, is moving to meet the emergency that will 
be faced by the civil engineering research councils 
that have been served by the Engineering Foun- 


dation. In August, the Executive Committee voted 
to offer to assume the sponsorship and the fiscal 
and administrative service for these civil engineer- 
ing research councils. 

Marston was asked the perennial question — what 
does he think of the possibilities of professional 
unity during his term of office? “This is too big a 
question to answer completely here. ASCE has a 
firm and definite policy on unity that speaks for 
itself. I must say that I do not see much possibility 
for unity to be achieved in the next year, but I 
think that real progress is being made.” 


Professional Conduct 


From 1952 to 1954, Marston was a member of the 
ASCE Professional Conduct committee. He assured 
ConsuLTING ENGINEER that although no actions on 
policing of ethics have been widely publicized in 
a number of years, the Society has been very active 
in this area. However, ASCE recently announced 
that some future cases will be publicized. “I think 
future publicity, used with discretion, will serve 
to help educate the public as well as the engineer,” 
Marston said. 

One of the most successful phases of the pro- 
fessional conduct work in the past has been “pre- 
ventive” in nature. Many public officials have been 
given aid in developing methods of retaining con- 
sulting engineers in an ethical manner. “Most public 
officials like to operate by the rules,” Marston ex- 
plained. “They just do not understand the rules.” 

Is any future clarification of the Code of Ethics 
contemplated? “We have had a committee working 
on this for some time. It is extremely difficult to 
define just what is ethical. However, I think the 
current Code is adequate and will be understood 
better as time passes.” 


Membership Classifications and Registration 


Prior to June of this year, ASCE membership con- 
sisted of junior members, associate members, and 
members. The constitution recently was amended 
to change this to associate members, members, and 
fellows. Asked what he thinks of the new system 
Marston said, “I like it.” 

Marston realizes that the new membership classi- 
fications have come in for their share of criticism. 
“I do not see how anything ASCE does in classify- 
ing its own membership can have a detrimental 
affect on the membership classifications of other 
societies. I like the new system for two reasons. In 
the past, some disliked being tagged ‘junior’ mem- 
bers. The new classifications eliminate this in favor 
of ‘associate’ members, which sounds better. 

“Also, future fellows in ASCE must be registered 
professional engineers. This will give a needed em- 
phasis to registration. As you know, it is only in 
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Twin installation of Model 14A2-B at a sewage treatment plant, Clair-Mel City, Tampa, Fla. Controls alternate pumps at regular intervals. 


GORMAN-RUPP SEWAGE PUMPS 


COST LESS TO BUY—Self-priming in lifts up to 15’, positive in 
action, nearly completely non-clogging. High and dry, their installed 
cost has allowed savings of as much as 50%. 


COST LESS TO MAINTAIN—Almost no maintenance needed! No 
need to service by entering pit or raising pump. Just a turn of the wrist 
and the end plate is off. 


PERFORM WHERE OTHERS FAIL In lift stations and sewage plants, 
these Gorman-Rupp units have shown amazing records of savings... . 
operating where others have failed. Let us show you examples. 


2”, 3’’, 4” and 6” pumps—connected to your power or ordered complete 
with power units. Write for complete specifications. 


THE GORMAN-RUPP COMPANY 


305 Bowman Street ¢ Mansfield, Ohio 
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FAST-ACTION END PLATE—Exclusive end 
plate releases for access to impeller and wear 
plate. Two-vane open impeller specifically 
designed for handling spherical solids. 
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Johnson Pneumatic Temperature Control System for ventilating 
unit in a television transmitter equipment room 


Gives Sure Protection on 
Your Important Smaller Jobs 


The importance of an air-conditioning, heating or 
ventilating system has little to do with its size. 
The small installation illustrated above, for ex- 
ample, protects sensitive television transmission 
equipment. Since dependable, trouble-free opera- 
tion is essential, a pneumatic control system was 
specified and installed by Johnson. 


Whenever you have a job where quality and 
dependability of control are the key considera- 
tions, it is to your advantage to specify a pneu- 
matic system by Johnson. 

Johnson lets you center responsibility for all 
control work — from design through installation 
— in one specialized organization. Each system, 
regardless of size, is planned and installed to 
meet the exact requirements of the individual job. 
As a result, you get a control system that is com- 
parable in efficiency and quality to those John- 
son does for the best of the larger installations. 

Complete engineering, sales, installation and 
service facilities are available from over 105 direct 
branch offices. Johnson Service Company, Mil- 
waukee 1, Wisconsin. 


JOHNSON i CONTROL 


PNEUMATIC SYSTEMS 


DESIGN * MANUFACTURE © INSTALLATION ¢ SINCE 1885 





recent years that government engineers have re- 
alized the advantages of becoming registered. I am 
happy to see ASCE place this new emphasis on the 
importance of registration.” 

Of course, Marston thinks registration still has 
flaws (although he is registered with the National 
Council of State Boards of Engineering Examiners, 
in 14 states, in the District of Columbia, and in the 
Province of Ontario. ) “With my registration, I could 
design a large bridge. Yet my specialty is sewage 
and waterworks, foundations, soil mechanics, and 
valuations. I do not think registration is necessarily 
an adequate safeguard to the public. On the other 
hand, an engineer sufficiently competent to be regis- 
tered is not as likely to go beyond the field of his 
specialty without adequate advice.” 


Washington Representation 


At present ASCE retains a firm of Washington, 
D.C. attorneys in the Capital. This has come in 
for a considerable amount of discussion, and opin- 
ions vary from those who think ASCE again should 
have a full-time Washington office to those who 
think all such work could be handled from the New 
York City headquarters. 

Marston favors the status quo. “After all, these 
men in Washington are our aides, not our repre- 
sentatives. I think their work in gaining appoint- 
ments with the proper officials and in keeping 
ASCE informed on government matters of interest 
has been very valuable and should be continued.” 


Professional Activities Started Early 


A past president of the Boston Society of Civil 
Engineers, a sanitary engineer certified by the 
American Sanitary Engineering Intersociety Board, 
and a past member of the executive committee of 
the ASCE Soil Mechanics and Foundations Di- 
vision, Marston also is an active member of many 
other groups. Among these are the American In- 
stitute of Consulting Engineers, the Massachusetts 
Society of Professional Engineers, the American 
Water Works Association, the American Public 
Works Association, and the New England Water 
Works Association. 

It was through his work with the founders of 
his firm, Leonard Metcalf and Harrison P. Eddy, 
that Marston originally became interested in pro- 
fessional activities. “Mr. Metcalf was a vice presi- 
dent of ASCE, and Mr. Eddy served as ASCE 
president in 1934. They encouraged me, from my 
early days with the firm, to attend meetings and 
to take an active part in all that went on. I made 
lasting friendships with many, and was acquainted 
with most of the leading engineers in my field.” 

Marston is one of those people as hard to find 
as a native New Yorker — a consulting engineer 
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GIVES ALL 
THE FACTS ON 
THE MODERN WAY 
TO CURB 


Leading Manufacturers of Powered and Gravity Roof Exhausters and 
Accessory Equipment for over 30 years. 


ENN VENTILATOR CO., inc. 


GOODMAN & ALLEGHENY, Philadelphia 40, Pa. 
Representatives and Distributors in Principal Cities 
Charter member of AMCA 
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New Bulletin 


trom 
PENN VENTILATOR... 


Bulletin SCE-89 contains all the information you’ll need for 
quicker, less costly curbing operations. You’ll learn why 
Penn Ventilator’s new self-flashing extruded aluminum 
Sonotrol Curb eliminates field errors, cuts out tiresome 
coordinating, flashing and waiting . . . how it can be installed 
in just a half dozen uncomplicated steps. 


Further, you’ll learn how the acoustically insulated Sonotrol 
Curb helps to blanket and absorb sound waves. Complete 
construction details are graphically illustrated. And engi- 
neering data and suggested specifications are spelled out. 


Why not send for your copy of this new extruded aluminum 
Sonotrol Curb Bulletin. Of course, there’s no obligation. 
Write today to Penn Ventilator Co., Inc., Philadelphia 40, Pa. 


PENN VENTILATOR CO., Inc. 
Goodman & Allegheny, Philadelphia 40, Pa. 


Please send me Bulletin SCE-89—"Self-Flashing Extruded Aluminum 
Sonotro!l Curb.” 


. 
| 


Name 





Firm. 


| Address. 























Concrete Filled columns, widely 


used in contemporary building 
featuring versatility and beauty, 
adds strength—prevents corrosion. 
Shown below—round, square and 
rectangular concrete filled columns 
are used on a construction project 
providing elements in safety, beauty, 
strength and economy. Specify 
Tubular Products columns on your job. 
For more information, write Tubular 


Products, Souderton, Pennsylvania. 


Tedusts, Sue. 


SOUDERTON, PENNSYLVANIA 








who did not gain his basic experience in a govern- 
ment or industrial office but who has spent almost 
his entire career with a single firm. 

The son of an expert machinist with a Worcester, 
Massachusetts, loom works, Marston had an early 
interest in things mechanical and worked in the 
shop with his father during the summer vacation 
months. He also indicated an early interest in en- 
gineering by being one of Worcester’s most avid 
sidewalk superintendents. 

In Worcester, Marston also was in an excellent 
geographical position to become associated with 
one of the nation’s leaders in early sanitation engi- 
neering. Leonard P. Kinnicutt, a well-known pio- 
neer in the sanitary field and head of the Depart- 
ment of Chemistry at Worcester Polytechnic Insti- 
tute, felt keenly the need for well-trained and ex- 
perienced sanitary engineers. As a friend of both 
Eddy, who supervised one of the nation’s first sew- 
age treatment plants at Worcester, and of Met- 
calf, whose activities were largely in the field of 
waterworks engineering, Kinnicutt knew these sea- 
soned engineers complemented each other. He 
brought his friends together and persauded them 
to join forces. 

Marston gained his early interest in sanitary en- 
gineering in Kinnicutt’s classes. And Eddy was a 
family friend. Knowing nothing of the proposed 
formation of Metcalf & Eddy, Marston went to 
Eddy when he was an undergraduate asking his 
advice about a job. In 1907 Metcalf & Eddy was 
formed. The same year, Marston was graduated 
and went to work with the firm. By 1920, he was 
named a partner. 

“Chance entered into my career, as it does in all 
careers,” Marston added. “My senior year, I had 
taken the competitive examination for a job with 
the U.S. Coast & Geodetic Survey. I was offered 
three different jobs with them, which could have 
taken me to Alaska, the Philippines, and many 
other places in the U.S. which sounded rather 
glamorous to me at the time.” However, his mother 
did not think the extensive travel sounded quite 
so appealing, and Marston stayed in Massachusetts. 
Projects Exemplary 
At the time Marston went to work for Metcalf & 
Eddy as a junior engineer, the firm consisted of two 
partners, two civil engineers, two secretaries, and 
one office boy. Today the firm has more than 600 
employees and has handled major projects in 
distant parts of the world. 

The first project on which Marston worked was 
the design of sewers for Louisville, Kentucky. The 
project consisted of both separate sewers and 
combined sewers, and the structures designed at 
that time still are in use. As a matter of fact, 
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Jeffrey feeders move coarse ore from surge bin to cone crushers. Balanced vibra- 
tion assures quiet operation, definite control, low operating and maintenance costs. 


Battery of Jeffrey feeders serves 
hungry taconite crushers 


Jeffrey feeders at Into this stand of cone crushers 
bottom of cone crusher 
move ore to next passes a steady flow of coarse taco- 
atin: nite ore, fed by a battery of 36 
Jeffrey vibrating feeders. Fine ore 
is fed by Jeffrey vibrating feeders 
to screens ahead of the short 
head crushers. 

Dependability of Jeffrey equip- 
ment helps move materials at a 24 
hour-a-day, year ’round pace. Effi- 
ciency of Jeffrey equipment helps 
make the whole operation econom- 
ical. Use Jeffrey experience on 
your materials handling problems. 
The Jeffrey Manufacturing Com- 
pany, 822 North Fourth Street, 

Columbus 16, Ohio. 


CONVEYING « PROCESSING + MINING EQUIPMENT...TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 
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QUESTION: 


What ONE Type of Pipe Can 
Fill ALL Piping Requirements? 


NONE, of course. NO ONE Type of Pipe 


is BEST for ALL applications. 


Louisville still is a Metcalf & Eddy client, and 
Marston later was in charge of design for the 
sewage treatment plant for that city. 

“In referring to projects on which I worked, I 
want one thing made clear,” Marston said. “One 
man may be in charge of design in this office, but 
a project never is designed by one man. Design 
work is a team effort here, and no individual 
deserves complete credit for a project.” 

Another of Marston’s more interesting long-term 
projects has been the Washington, D.C., sewerage 
system. In 1934, Metcalf & Eddy began the design 
of a sewage treatment plant which went into op- 
eration four years later. In 1940, additional large 
Rock Creek diversion sewers were installed. And in 
1957, Marston was chairman of a board of engi- 
neers, including Samuel A. Greeley and Gustav J. 
Requardt, assigned the task of predicting Wash- 
ington’s sewer system needs through the year 2000, 
and planning a master program of construction and 
reconstruction. The board’s recommendations, 
which were adopted, list $133 million in construc- 
tion to be completed in 1972. 


According to the report, “The execution of the 
recommended program should give the District a 
very clean Potomac River upstream of Georgetown 
and a very clean Rock Creek, provided undue 
pollution does not come from sources other than 
the District. The Potomac River downstream of 


SOUTHWESTERN PLASTIC PIPE COMPANY offers you 
a full line of quality-controlled plastic pipe that will 
meet many of your piping needs. 

SOUTHWESTERN PLASTIC PIPE possesses certain 
characteristics which are of particular interest to 
engineers: 


NON-AGING—no physical deterioration 

HIGH IMPACT STRENGTH—withstands shock 
loads 

NON-INFLAMMABLE—safe to install where 
fumes may be a hazard 

RESISTS SCALE—and other build-up; maintains 
high-flow capacity 

NON-TOXIC—will not impart taste or odor 

NON-CORROSIVE—unaffected by chemicals, 
and cannot rust 

NON-MAGNETIC—and immune to galvanic 
corrosion 

FULL RANGE OF SIZES—%” through 12” 
diameters 


SOUTHWESTERN PLASTIC PIPE has been proven in 
these and many other applications: 
e Conduit for electrical and communication lines 
e Potable water lines 
@ Transmission of corrosive materials and wastes 
@ Brine circulation lines 
e Natural gas lines 
e Air conditioning tubing 
e Sewage drain lines 
With SOUTHWESTERN, you deal with a pioneer in 
the industry, backed by more than 50 years’ ex- 
perience in making pipe. 
Write, wire or call for complete information | 
NY 
AS 


Georgetown, and the Anacostia River, should be- 
come reasonably clean. By ‘clean’ is meant freedom 
from pollution by sewage and industrial wastes. 
Discoloration from soil erosion would still continue 
to be present.” 

Another of the more challenging projects on 
which Marston has worked was the Wilmington, 
Delaware, water treatment plant. For many years 
Wilmington used slow sand filters to purify part 
of its water supply derived from Brandywine Creek. 
These filters became inadequate to meet the in- 
creasing demands. A new rapid sand filter plant 
was designed by Metcalf & Eddy at a cost of about 
$3 million. “The new installation replaced one old 
plant and supplemented another. We made the 
new plant very attractive, too,” Marston recalled. 

Since 1937, Marston has been consulting sanitary 
engineer on the staff of the Board of Water Supply 
of New York City, working in connection with the 
Delaware water supply. This water supply has 
added four large reservoirs to New York’s water- 
works. Water is piped more than 85 miles to the 
City. Latest New York City project on which Mar- 
ston worked was the preparation of plans and speci- 
fications for a $4 million addition to the sewage 
plant at Rockaway. 

“IT am fortunate that my career has coincided 
with great advances in the fields of sanitation, and 


€> Southwestern 
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P.O. Box 117 * Mineral Wells, Texas Phone FA 5-3344 
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Announcing... 
Ozalid’s new 30-inch 


Now you can have a compact table-top whiteprinter with “big 
machine’”’ features at a slim-budget price. And you can enjoy the 
convenience of on-the-spot printmaking round the clock. Make 
all the prints you need, inexpensively and without delay. There’s 
no make-ready or cleanup... anyone can learn to use the 100 
in minutes. Check these important features: 





Makes prints up to 30” wide by any length 

Front and rear print stacking 

Simple dry-developing system 

Easy turn-on, turn-off controls 

Smooth-running electronic drive with speeds up to 14 fpm 
Hook-on tracing receiving tray (optional at extra cost) 


Ozalid, Dept. TT-10, Johnson City, N.Y. 


Please send me free descriptive bro- 
chure on the new Streamliner 100. 


And the versatile Streamliner 100 handles the whole range of 
Ozalid sensitized materials . . . lets you turn out gum-backed 
labels, photographs, cloth maps, or color transparencies! 


Name 





Company 





For complete details on thenew Streamliner 100, mail coupon today! 


OZALID 


Division of General Aniline & Film Corporation 
In Canada: Hughes-Owens Co., Ltd., Montreal 


Position 





Street. 





City 
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Valve Plate 
Type: 
(Size 3x2x3) 














Valve Plate 
Type: 
6” 8” 

10” Stroke 











READY TO SHIP FROM STOCK... 
Long-lived, variable-volume 


AMERICAN-MARSH STEAM PUMPS 


YOU'LL GAIN TIME and cut costs ... when you choose 
a standard American-Marsh Duplex Steam Pump from 
stock “‘off the shelf”. 


Here’s why: 


1. For boiler feeding or other fluid pumping opera- 
tions, they give you greater /flexibility—delivering 
variable volume as needed at a constant pressure. 


. They’re doubly economical—they require a mini- 
mum of maintenance, yet they last indefinitely when 
operated at normal speeds. 


. Spare parts are always available—assuring you of 
speedy replacement service and complete satisfaction. 


IF YOU HAVE STEAM in your plant, an “off the shelf” 
steam pump is often your wisest buy—your best long- 
term investment. Consult your American-Marsh repre- 
sentative regarding a suitable pump for your needs! 


Dependable A-M Steam Pumps are avail- 
able in many variations, types and sizes. For 
performance, dimensions and specifications, plus 
cutaway views of construction, write today for 
Bulletin 202. 


BATTLE CREEK MICHIGAN 





Pumps and Pumps only Since 1873 


CENTRIFUGAL, TURBINE, STEAM AND POWER PUMPS FOR 
TESTING, PROCESSING, BOILER FEED, ETC. 





that I have been with a firm which has held a po- 
sition of leadership,” Marston said. “I would say 
the two greatest developments I have seen in the 
field of sanitary engineering are activated sludge 
treatment, which enables us to give more complete 
treament to large volumes of sewage than was pre- 
viously possible, and the use of chlorine in water. 
The latter has made possible great advances in the 
destruction of bacteria, making water safer for 
domestic uses and for swimming.” 

Marston hopes to see extensive basic engineering 
research in the future on the problem of industrial 
waste disposal. Currently, Metcalf & Eddy is doing 
some government-sponsored research in this area, 
but Marston said he is not at liberty to discuss it. 

“In the future, the United States must put ever- 
increasing emphasis on the conservation of our 
ground and surface water,”. he continued. “The 
population of this nation is increasing rapidly. 
More serious yet, we are finding more and more 
ways in which to use water. Through the building 
of large reservoirs, the nation now has an increased 
supply of water. However, we must see that the 
important supply-demand ratio does not become 
overbalanced.” 


Employee Relations 


Marston’s professional interests are shared by the 
other members of Metcalf & Eddy, and as a result 
all engineers are encouraged to take an active in- 
terest in their Founder Societies. 

“We also encourage our men to become regis- 
tered in some state in addition to Massachusetts,” 
Marston said. “In Massachusetts, an examination 
is not required for registration. As a result, a large 
number of our men have become registered in New 
York State so they will not have difficulties with 
reciprocal registration elsewhere in the future.” 
Marston’s Pennsylvania registration certificate oc- 
cupies a place of honor on his office wall. “I really 
appreciate that registration certificate. That is the 
one which I had to take an examination to get.” 

With more than 600 employees, Metcalf & Eddy 
still has a relatively small turnover. Two policies, 
begun this year, help to explain this. The firm now 
has profit sharing and pension plans for employ- 
ees. Costs for both are paid entirely by Metcalf & 
Eddy. The profit sharing is open to all professional 
employees who have been with the firm at least 
three years and who are 25 years of age or more. 
The retirement plan has similar age and employ- 
ment requirements. Employees must have com- 
pleted at least 10 years of continuous service at 
normal retirement date to benefit from the plans. 

“More important, as far as turnover is concerned, 
we treat our professional men as individuals, not 
as mere employees,” Marston concluded. _- 
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CENTRALIZED SYSTEM 


This one central system — nine Carrier Automatic Absorp- 
tion Refrigerating machines with a total cooling capacity 
of 6,300 tons — will air-condition all planned buildings in 
the Terminal City at New York International Airport. 
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THE WORLD’S LARGEST 
AIRPORT COOLING SYSTEM 
uses GAS-operated 

Carrier Absorption Refrigeration : 


Constructed by: The Port of New York Authority 
Architect: Skidmore, Owings & Merrill. 
Consulting Engineers: Seelye, Stevenson, 
Value and Knecht 


New York International Airport gets chilled water 
for air conditioning its huge complex of Terminal 
City buildings from Carrier Absorption Refriger- 
ation — one of the most efficient, up-to-date, eco- 
nomical types of systems available today. 

Carrier Absorption units use plain water as 
the refrigerant. No prime mover is required, only 
low-pressure steam or hot water. Seasonally idle 
boilers can be put to use on year ’round paying 
basis ... and with gas as the boiler fuel, operating 
costs are cut to a minimum. 

This same type of automatic operation can 
make your boilers pay off all summer, too — with 
low-cost comfort cooling. For full details, call your 
local gas company, or write Carrier Corporation, 
Syracuse 1, New York. American Gas Association. 
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Shuntless tilting insulator switches. Note the absence 
of corrosion-prone flexible braid on I-T-E tilting insulator 
switches. Instead they use a durable current-carrying 
linkage with silver-to-copper contacts at each hinge point. 
Silver to copper is also employed between the blade and jaw 
contacts. Switch voltage ratings from 7.5 through 34.5 kv. 
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1-T-E Model ETI circuit breakers... 
specially designed for motor control centers 


Most advanced 600 v power switchgear... with new 
I-T-E K-LINE circuit breakers. Pulldown handle and stored 
energy mechanism give 5-cycle closure every time. Means 
longer contact life, greater operator safety, and less main- 
tenance. Wide load range trip adjustment saves later modi- 
fication. Closed door disconnect protects personnel. 
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8 NEMA approved enclosures . . . for molded case breakers. 
Covering all needs, indoor and outdoor, including dusty 
and wet environments. Slamproof doors prevent breaker 
damage regardless of handle position. Pin-type hinges 
ease installation and service. Doors as well as operating 
handles may be padlocked for greater safety. 





Motor circuits 
need this 
PINPOINT 

PROTECTION 


These circuit breakers are special purpose... with advantages that motor circuits need 
for complete protection. Unlike regular circuit breakers, they can be easily set to an 
instantaneous rating 11 times normal full load current. This gives instant protection 
against overload damage without nuisance tripping. Regular breakers are preset at 
instantaneous ratings as high as 100 times full load current. 





Look what this difference means. Take the example of a 20 amp breaker recommended 
for use with a motor starter for a 500 horsepower 440 volt a-c motor. Full load current 
is 7.5 amp. An ordinary breaker would have an instantaneous trip setting of 500 amp— 
many times the desired value. A high resistance fault or short circuit current less than 500 
amp could do permanent damage before thermal devices would trip the breaker. But a 25 
amp Model ETI breaker in this application would have an instantaneous trip setting of only 
87 amp... giving instant opening in case of high current faults without nuisance tripping. 


Model ETI circuit breakers are available in five frame sizes and in ratings up to 800 
amp continuous. 


(f}) I-T-E CIRCUIT BREAKER COMPANY 


CHOOSE FROM THE BROAD I-T-E LINE 


' 
' 
' 
' 














ie | 1-T-E Circuit Breaker Company P-4 
; 1900 Hamilton St., Philadelphia 30, Pa. : 
: { a od } ' 
» 3 [] Molded case circuit breakers () Secondary unit 
' for motor control centers substations ' 
:  [] Tilting insulator switches L Py gen er ee 
‘  [] K-Line LV Switchgear _ 4.16 and 13.8 kv) 
(600 v) (| Power switching centers 
:  [] Enclosed molded case C) TRANFO-UNITS® 
' circuit breakers (] Other. 
*Tranfo-Unit is a Reg. TM of 1-T-E ' 
Name Title 
Company ' 
Street 
City Zone State 








SEND COUPON OR WRITE 


Get complete, up-to-date infor- 
mation on I-T-E equipment 
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ASBESTOS-CEMENT 
PRESSURE PIPE 


Exclusive, patented FLUID-TITE Coupling 
that’s 5 years ahead—connects in only 
two steps without heavy machinery! 


Streamline installation . . . reduce 
costs and time . . . with modern 
“K&M” Asbestos-Cement Pres- 
sure Pipe. 


To connect pipe to coupling, just 
lubricate the rubber gasket—and 
slide the pipe in! You can lay 
more pipe per hour than ever be- 
fore, and do it under all weather 
and soil conditions—even in water 
and muddy trenches. 


But, that’s not all. 


Tough, hardy “K&M” Asbestos- 
Cement Pressure Pipe is a miser 
concerning maintenance. It firmly 
holds down pumping costs, and 
sends maintenance costs tum- 
bling. This durable-as-stone pipe 
won’t corrode or tuberculate, and 
is completely immune to elec- 
trolysis. Permanently sealed joints 
remain water-tight always. 


That’s why communities from 
coast to coast have discovered 
that the low initial cost of top- 
quality ““K&M” Asbestos-Cement 
Pressure Pipe is often the last cost. 


What makes “K&M” Asbestos- 
Cement Pressure Pipe so special ? 
Eighty-five years of asbestos en- 
gineering by one of America’s 
pioneers in asbestos products. Put 
this wealth of experience to work 
for you. Write to us today. 





The finest coupling in the industry! Exclusive, 
patented “‘K&M"’ FLUID-TITE Coupling con- 
nects in two easy steps. Seals tight and stays 
tight . . . no matter how high the pressure 
climbs. Rubber sealing gaskets are self- 
energizing. No cumbersome coupling puller 
is required. And, a 5° deflection per coup- 
ling, if you need it. 





BEST IN ASBESTOS 


KEASBEY & MATTISON 


COMPANY + AMBLER 


* PENNSYLVANIA 
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As A MAN MATURES, settles down in his work, and 
establishes his position in the community, he can 
be expected to contribute more heavily to his alum- 
ni association, purchase season tickets to the foot- 
ball games, and perhaps subscribe to an occasional 
college building fund. That is, he can be expected 
to do these things if he is not a consulting engineer. 

Consulting engineers are different. Quite early 
in their careers, they begin to show an indifference 
toward alumni activities. They note, at least sub- 
consciously, that the old school is playing footsy 
with the major manufacturers and seems to have no 
interest in consulting engineers and their relatively 
small organizations. The professors, deans, and 
placement officers have a thorough understanding 
of the type of young graduate the big industries 
think they need, and the whole faculty is fully 
aware of scholarships, fellowships, loan funds, and 
foundation grants available from the country’s 100 
top corporations. The consultant feels forgotten. 

It is not easy, however, to turn a man against 
his old school. There is something deep and semi- 
sacred — especially if the football team is doing 
well. An alma-umbilical cord is hard to sever. 

The separation is completed only when the con- 
sulting engineer finds that his old professors are 
his new competitors. When his former thermo- 
dynamics professor signs an agreement for the 
design of a power plant, or when the instructor 
in civil engineering starts on the drawings for the 
suburban sewage plant, that is the end of the old 
school tie for the consultant. 

It would not be so bad if this competition be- 
tween the faculty and the alumni were on a fair 
and friendly basis — but it seldom is. It can be 
shown in many instances that the professors charge 
their clients less than the recommended minimum 
fee, they have little or no overhead, they can get 
student drafting done at a low cost, they can make 
use of the school’s computers and test equipment 
during off hours. Under these conditions professors 


From the Editor’s 


Tranquil Tower 


can get a handsome return from a cut fee, and only 
the engineer in private practice loses. This does not 
matter much, for the consultants represent only 
five or six percent of the alumni, and their financial 
support of the institution is negligible when com- 
pared with that of the large industries. The college 
administration finds nothing but joy in these out- 
side consulting jobs, for the supplementary income 
makes it possible for them to hold good teachers 
at small salaries, and they can point with pride to 
the “practical” experience provided by the projects. 

As a result, relations between consulting en- 
gineers and the engineering schools are not good, 
and they seem to be getting worse. It is time some- 
thing was done to set things straight. 

Just what should be done, it is hard to say, but 
there are several societies, national and local, that 
could recognize the problem and seek a solution. 
The membership of Engineers Council for Profes- 
sional Development, for example, includes many 
professors and a respectable number of engineers 
in private practice. They could have a study group 
within their own organization. The American So- 
ciety for Engineering Education also could find 
representatives from both education and_ private 
practice within their current membership, though 
here the educators vastly outnumber the consulting 
engineers. Either of these societies should be able 
to establish rules of operation that would improve 
relations even if they could not offer a complete 
solution to the problem. 

Then, there is another and much rougher ap- 
proach. Section 27 of the Canons of Ethics states 
clearly enough that “He will not use the advantages 
of a salaried position to compete unfairly with 
another engineer.” It should be no trouble to turn 
over a sizable number of cases to the Boards of 
Ethical Review of NSPE or ASCE (or even one 
of the ethically less active Founder Societies ). This 
type of approach would be terribly embarrassing. 
No one wants to accuse his old professor of unethi- 
cal conduct. Some most distinguished men would 
be involved. This way is to be avoided, but it will 
come unless effective action is taken by some society 
capable of bringing together the two groups. 

We would suggest that both ECPD and ASEE 
consider the addition of this topic to the agendas 
of their next meetings. aa 
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HERE’S WHY THE BORDEN LABEL ON FLOOR GRATING MEANS A BETTER JOB... 


You cut installation cost . . . Borden Checking Service insures correct dimensions, fit and placement — each panel 


checked for size, each panel marked, and entire platform is laid out on our shop floor and checked against the shop 
drawing. 


Level, even surfaces .. . Floor gratings and safety steps by Borden insure easy working, walking and wheeling 
surfaces because our precision manufacturing processes require finest quality materials and workmanship. 


Free from warps or camber .. . Factory tested and inspected, Borden gratings stay perfect through the uniformity 


of materials and design. No imperfections or irregularities of construction to cause warping or camber, trouble-free 
service assured for the life of the gratings. 


WRITE today for FREE 
16-page catalog showing all basic BORDEN METAL PRODUCTS CO. 


types of grating; more than 30 | Gentlemen: Please send me NEW 1959 BORDEN Catalog | 
dimensional drawings of subtypes; 


eight safe load tables for steel © TI. .asesninidscieenhsdmmaaitaiaiamaaamaal 
and aluminum grating. | TITLE 


BORDEN METAL PRODUCTS CO. |” “~"——— 


"Greatest name in gratings" | ST. AND NO. 


817 GREEN LANE ELIZABETH 2-6410 ELIZABETH, N. J. | CITY AND STATE 
Plants at: Union, N. J. — Leeds, Ala. — Conroe, Texas — Beeton, Ontario 
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CONCRETE PERFORMANCE REPORT: 


PozzourtH helps Norfolk and Western Railway Company 
speed tunnel concreting operation and assure 
maximum durability on 8270-foot tunnel project. 


Sandy Ridge Tunnel—recently com- 
pleted Norfolk and Western Railway 
Company project near Carbo, Virginia 
—is described as the longest railroad 
tunnel in Virginia or West Virginia. 

Constructed to serve new coal mine 
properties developed by Clinchfield 
Coal Company, Division of The Pitts- 
ton Company, the arch-type tunnel 
represents the major part of a $7 million 
investment. The project also included 
the building of 6.3 miles of main line 
railroad and about 9 miles of spur and 
operation tracks. A concrete highway 
bridge and a concrete underpass were 


\Y 

Ah 

PLACING OF CONCRETE—The mix was 
pumped to the top of 27-foot high forms 
through 6-inch slick lines (foreground), then 
vibrated into place. Pozzo.itu helped pro- 
vide the exceptional workability required 
for this type of operation. 


built to effect grade separation be- 
tween the railroad and a highway. 
Sandy Ridge Tunnel was constructed 
from both ends, and, when the tunnel 
bore had been completed, the concrete 
floor and ballast walls were poured in 
order that track could be laid in the 
tunnel. Track through the tunnel was 
laid in prefabricated panels and was 
completed in 3% days. Approximately 
5 miles of track had already been laid 
north of the tunnel, using material 
hauled in by trucks. This enabled the 
Railway Company to give quick service 
to coal mines developed by the Clinch- 


field Coal Company. Two train move- 
ments a day were maintained through 
the tunnel during the concreting opera- 
tion with practically no delays to trains 
or the contractor's progress. 

The plan was a success—the result 
of extraordinary teamwork among 
the mine owners, Norfolk and Western 
Railway Company personnel, the con- 
tractor—and modern advances in con- 
crete technology. 

Boring and Mucking Out— Bor- 
ing of the Sandy Ridge Tunnel began 
at the south portal on July 3, 1957, 
and at the north portal on September 
27, 1957. The tunnel was holed through 
on May 17, 1958. During the 10% 
months from the start of the initial 
boring operation until the tunnel was 
holed through, approximately 190,000 
cubic yards of material—mainly seamy 
sandstone, unstable shale, and coal — 
were removed. 

The unstable nature of material sur- 
rounding the bore required installation 
of steel H-beam supports placed on 


an avetage of 4-foot centers. Four-and-- 


one-half million pounds of these 
structurals were used in the tunnel. 
In addition, 1-inch steel reinforcing 
rods were installed on 2-foot centers 
between the H-beams when the con- 
crete was placed. 

Designing the Concrete Mix — 
Primaty requisite for the mix to be 
used in Sandy Ridge concreting opera- 
tions was that it develop high early 
strength—740 psi in 10 hours. This 


was to permit stripping of each 60-foot 
steel form so it could be moved to the 
next position and refilled every 24 
hours. A 3,000 psi compressive strength 
at 28 days was specified. 

Exceptionally good workability was 
also required Ag the mix to assure 
successful placing with pumped con- 
crete. And an extremely high degree of 
concrete durability was necessary to 
meet the 50 years service life anticipated 
for the tunnel. 

Work on design of the concrete mix 
to achieve this early form-stripping 
schedule and meet the other engineer- 


ing requirements, began six months 
prior to actual placing of concrete 
on-the-job. 

Norfolk and Western engineers and 
the contractor, Ralph E. Mills Com- 
pany, investigated the availability and 
quality of local materials. One-inch top 
size Pounding Mill stone and dole- 
mitic sand were decided upon because 
of their favorable durability record. A 
Type I cement was selected, and samples 
of these materials were forwarded to the 
engineering laboratory of The Master 
Builders Company in Cleveland, Ohio, 
where studies were made of the rate of 
hardening characteristics of concrete 
with various cement factors and 
admixture formulations. The rate of 
hardening test employed was the Bond 
Pin Pull-Out Method described in 
ASTM Proceedings, Vol. 57, 1957. 

The results of these studies were 
returned to Norfolk and Western 
engineers who analyzed the data and 
selected the following mix. For one 
cubic yard: 


517 lbs. (5% sacks) 
1485 lbs. 
Stone,(1”): 1800 Ibs. 

Water: 27 gals. 

POZZOLITH: 1.375 lbs. (% lb. per 
sack cement) 
11.0 lbs. 


Cement: 


Sand: 


Calcium Chloride: 


This mix performed most satisfactorily 
and gave sufficiently high strengths 
(with a margin of safety) to permit 
10-hour form stripping at the 60° aver- 











eat difference in elevation on the two sides of the rugged 


NORTH TUNNEL PORTAL—The 
ay a 150-foot cut in the north approach to avoid excessive 


Sandy Ridge Mountain requir 
track grade. 


THE SANDY RIDGE TUNNEL project was planned and carried out under the general supervision 
of A. B. Stone, Norfolk and Western Railway Company Chief Engineer (since retired), 
Walter L. Young, present Chief Engineer, and B. E. Crumpler, Assistant Chief Engineer. 

N & W Resident Engineers, C. W. Fiery and W. B. Cole, supervised the building of the 
tunnel under the direction of Pocahontas Division Engineer, L. A. Durham, Jr. 

Contractor for the job was the Ralph E. Mills a of Salem, Va. and Frankfort, Ky. 
General Superintendent and Project Manager—J. Lipscomb. William Houston was 
Tunnel Superintendent at the north portal and Richard Bingham at the south portal. 
Concrete tunnel lining operations were directed by Gus McMullin. 





TUNNEL 


age temperatures that prevailed in the 
tunnel. 

Mixing and Placing Operations 
—Concrete materials were dry-batched 
in 1% cubic yard lots then transported 
to a 2-cubic yard dual power paving 
mixer at the south portal. The 4-inch 
slump concrete was finally discharged 
into rubber-tired dumpcrete bodies for 
delivery into the tunnel. 

Concreting of the floor, curbs and 
footings proceeded immediately after 
the tunnel was holed-through. After 
curing was completed and tracks were 
laid, the tunnel opened for rail traffic 
on July 28, 1958—13 months after 
boring began. 

Concreting of the tunnel lining be- 
gan almost simultaneously at the mid- 
point of the tunnel and at the north 
portal. Two specially-fabricated, 60- 
foot long steel forms were used. 
Mounted on wheels, they were moved 
on 85-pound rails laid along the 
ballast wall. 

The form was filled by pumping 


*PozzoLiTH is a registered trademark of The Master Builders Co. for its concrete admixture to reduce water and control entrainment of air and rate of hardening. 





concrete at a rate of 50 cubic yards per 
hour. An average of 330 to 400 cable 
yards was required for each 60 feet of 
tunnel lining. The concrete pump was 
part of a rail-mounted jumbo with 
two 6-inch diameter slick lines. 

The PozzoLitH concrete mix had 
excellent coating of the aggregate and 
maintained its workability throughout 
the hauling and pumping operations. 
Only a few minor delays were encoun- 
tered in pumping the concrete due to 
blocked lines. 

The placing equipment was moved 
back and forth through the tunnel, 
alternately filling one form during the 
day shift and the other during the night 
shift. Twice daily, the jumbo was 
completely withdrawn and moved onto 
a siding to permit the coal-hauling 
operation previously described. 

POZZOLITH and Master Builders 
Field Service—A total of 61,870 cubic 





yards of concrete were placed in Sandy 
Ridge Tunnel. POZZOLITH was used in 
approximately 50,000 cubic yards of the 
concrete and helped meet a broad range 
of engineering requirements. POZZOLITH 
was not one in the concrete floor and 
ballast curbs in the tunnel. Compressive 
strengths that permitted 10-hour strip- 
ping of forms were easily and economi- 
cally achieved with a combination of 
PozzoLiTHand calcium chloride. Other 
benefits resulting from POoZZOLITH in- 
cluded reduced shrinkage and cracking, 
lower permeability and increased bond 
to steel. 

From early planning through com- 
pletion of the job, Master Builders 
field men and the Company engineer- 
ing staff worked with the contractor 
to achieve uniform, superior quality 
concrete at lowest cost-in-place. 

To better meet concreting require- 
ments on your current and future 
projects—call in the local Master Builders 
field man. At no cost, he'll demon- 
strate—with your materials—how con- 
concrete produced with POZZOLITH 
becomes a more versatile and more 
useful building material . . . superior 
in performance, in quality and in 
economy to plain concrete or concrete 
produced with any other admixture. 




















FORM STRIPPING—In spite of forms being 
stripped every 10 hours, this work was 
carried out with no interruptions to coal ship- 
ments through the tunnel. Smooth, crack- 
free concrete surfaces required almost no 
finishing. 


The Master Builders Company, Cleveland 3, Ohio « Division of American- Marietta Compan 
The Master Builders Co., Ltd., Toronto 15, Ontario « International Dept., New York 17, N N.Y. 
Branch Offices in all principal cities. 


MASTER BUILDERS. 
POZZOLITH 





In this Sert bedroom, as in other rooms, return 
air for the Lennox heating-air conditioning sys- 
tem is taken high in the room, with 80% of grille 
work concealed behind a cove moulding. 


One of the floor diffusers used 
in the perimeter-type Lennox 
system is visible in this view 
of a hallway in the Sert House. 


CONSULTING ENGINEER 





The liberal use of glass and sliding glass panels in the 
Sert House is well illustrated in this view of the 

interior courtyard. It posed a heating-air conditioning 
problem, but expert planning by the contractor and Lennox 
equipment were able to solve it satisfactorily. 


All photographs by Louis Reens, New York City 


provides double assurance 


of finest heating and cooling in every room...under all conditions! 


... Lennox equipment plus expert installation 
techniques of Lennox Comfort Craftsman doubly 
assured the solution of special comfort problems 


The unique construction, design and floor plan of the José 
Luis Sert home demanded expert knowledge and training 
in designing a year-round comfort system that would pro- 
vide perfect heating and air conditioning in every room 
under ail conditions. 

The contractor selected was the Duval Sheet Metal Work, 
Inc., Lennox dealer of Lexington, Mass. The heating equip- 
ment chosen was a Lennox GHS5-135,000 Btuh and a 
GH5-150,000 Btuh unit hooked up in tandem. Sandwiched 
between these units was a Lennox LSB1-5-ton self-contained 
cooling coil. These three units, joined into a single assem- 
bly, operate through automatic dampers, and utilize a 


LENNOX 


OCTOBER 1959 


common plenum. The air conditioning condensing unit, a 
Lennox HSA3-5-ton unit, was concealed by landscaping 
outside the home. 

On the heating cycle, when demand warrants, and on the 
cooling cycle, both furnace blowers operate in unison. 
Despite this, however, the distribution system is broken 
down into two zones, and each zone is controlled by its 
own thermostat. 

Efficient humidity control and the king-size Blue Shield 
Filters of the Lennox units provide added protection to 
furniture—and to the Sert Spanish art collection. For in- 
formation on Lennox heating and air conditioning equip- 
ment, and for expert assistance on all your heating and air 
conditioning problems, call your local Lennox Comfort 
Craftsman—or write Lennox Industries, 200 S. 12th Ave., 
Marshalltown, Iowa. 


World leader in indoor comfort 
for homes, business, schools 


© 1959 Lennox Industries Inc., founded 1895; Marshalitown and Des Moines, la. ; Syracuse, M. Y.; Columbus, 0. ; Decatur, Ga.. Ft. Worth, Los Angeles; Sait Lake City. In Canada: Toronto, Montreal, Caigary Vancouver, Winnipeg. 
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We are publishing this month two articles on bridges, but quite different articles 

they are. One deals with keeping bridges in place, the other with moving them. 

To be more exact, the first has to do with the use of high strength, low alloy steels 

for stronger, lighter bridges with considerably improved resistance to corrosion. 

The second has to do with electrical engineering and its relation to movable bridge 

controls. There are, according to Trygve Maseng, consulting engineer, of Louis- 

ville, Kentucky, four electrical control systems for movable bridges. First, there is 

HSLA Steel For the a.c. control using a wound-rotor induction motor with rheostatic speed control. 
A refinement is the a.c. control with a power selsyn tie system. A further refine- 
ment is the a.c. reactor control system, which offers a great many advantages, and 
then there is the d.c. adjustable voltage control system with extremely small step 
‘ speed changes. Mr. Maseng discusses all of the advantages and disadvantages of 
Movable Bridge these four systems and explains where each should be specified. W. D. Mogerman, 
Controls in his article on low alloy steels, not only provides a well documented assortment 
(page 112) of cost figures, but also offers an interesting historical background on steel bridges. 


Bridges 
(page 96) 


Joint ventures by engineering firms have become much more popular in the past 

decade. Small and medium size organizations have found that by getting to- 

gether and pooling their talents and their manpower, they can take on jobs that 

would be much too complicated or too extensive for any one of the firms in- 

volved. This is about the only way that smaller firms can compete with some of Advantages of the 
the giants for certain classes of work. Ralph Torgerson, ConsuLTiING ENGINEER'S . 

West Coast Editorial Representative, has gathered a great many facts dealing Joint Venture 
with joint ventures of West Coast firms. He has put these together in an article 
that gives an idea of just how one goes about setting up a joint venture and the 
types of projects that are suited to this kind of operation. This is not, and is 
not intended to be, a definitive article on joint ventures. It is just a suggestion of 
the advantages of getting together with other firms. The subject is a large one, 
and this is just the first of many articles ConsuLTING ENGINEER will publish on it. 


(page 122) 


Few of us, engineers or laymen, understand the importance of India as a world 
power. The two great nations of the Asian continent, India and China, are both 
at what Professor Rostow calls the economic take-off stage. (See “Books”, page 
214). We can expect from both countries an enormously rapid industrial and 
commercial growth during the next 20 years. China, we must recognize, is un- 
alterably settled in the Communist camp, while India clings to a fence straddling 
A Report From neutrality with its greater weight off-balanced toward the West. It is likely that 
the weight will be shifted even more in our direction now that time has taken 
India the edge off India’s Anglo-phobia and China is trying to take the edge off the 
northern provinces. It is much in our interest to see to it that the shifting to 
(page 128) our side continues, and this is as much an engineering as a political problem. 
India needs industry and engineers. The United States and the other Western 
democracies can help supply her with both. In fact, it is the duty of individual 
consulting engineers and consulting firms to take this matter quite seriously and 
join in the effort to make India rather than China the economic and industrial 
leader of Continental Asia. To get a good idea of the current situation in India, 
see the article by Rusi D. Lalkaka, who is himself in private practice as a con- 
sulting engineer with M. N. Dastur & Co., Private Ltd., in Calcutta. 


Dr. S. Baron of Burns & Roe says that consulting engineers should act now to make 
sure that their work in the design of atomic facilities continues to increase He 
points out that in the early days of atomic power plant design, most of the work 


Consultants and Atoms 
(page 118) 


Continued on page 34 
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g: G-E Ballast Application Guidebook 


e What’s the average 
ambient sound level in 
Ra typical classroom? 


° A. 25 TO 30 DECIBELS. You'll find this and 1001 other lighting 

‘) answers in General Electric’s new Ballast Application Guidebook. 

é The book is designed specifically to simplify proper selection of 
ballasts for all standard applications. More than 100 pages long, it’s 
organized for fast loose leaf reference right at your desk or board. 
No other single source has these advantages. 


THE COLORFUL, ILLUSTRATED MANUAL first reviews the leading prin- 
ciples of ballast specification. Then it lists—by application—recom- 
mended ballast-lamp combinations, with performance characteristics 
of appropriate General Electric ballasts. G-E prices and ratings, 
and general information are filed in the rear of the Guidebook. 
Price of the book is $5, and includes periodic revisions and additions. 


SPECIFY LIGHTING FASTER AND BETTER with the first comprehensive 
reference—General Electric’s Ballast Application Guidebook. 401-70 
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» i GENERAL @@) ELECTRIC 


- 


R. N. Whittington 


General Electric Co. 
1430 E. Fairchild ORDER BLANK 


Danville, Illinois 


Send me copy(copies) of the Bal- 
last Application Guidebook, GIZ-964. Bill 
me $5 per copy, and send all subsequent 
revisions and additions at no charge. 


NAME 
POSITION 
ADDRESS __ 


CITY 








PROPELLAIR® 


Ventilating 
Equipment 


Cutaway shows 
design features of 
the Sky-Blast 


Free-Flow SKY-BLAST® 
Roof Ventilators are 


WEATHERPROOF! 


Even if the rain comes down in buckets, there’s no need for 
weather covers on SKY-BLast roof ventilators. In operation, 
the powerful airstream keeps out snow, rain and sleet. At 
rest, butterfly dampers form a water-tight seal, won’t leak a 
drop. With no interfering covers, more air is moved at less 
cost. Fumes are thrown high in the air to prevent re-entry 
into the building and to eliminate roof maintenance prob- 
lems created by other types of ventilators. Wind velocity or 
direction can’t affect performance. Heavy gage steel sur- 
faces are hot-dip galvanized for real sou’wester protection. 
With patented, non-clogging rainshed, low wind guard, rug- 
ged base and condensate drain, it’s always fair weather be- 
neath a Sky-BLast. Wind tunnel proven ratings to 78,000 
cfm. Send for bulletin 680—CE 


PROPELLIAIR- 


Div. of Robbins & Myers, Inc., Springfield, Ohio 


@ & @ Ga D A 


DIRECT SKY-BLAST® TUBEAXIAL ‘er BELT 
CONNECTED ROOF VENTILATOR and VANEAXIAL DRIVEN 


MOVING AIR IS OUR BUSINESS® 
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— Starts on page 32 
was done by manufacturers or groups of manufac- 
turers. This has gradually changed so that the con- 
sulting engineer is now back in the picture. By 
following up on this trend, nuclear plants, like 
conventional plants, can continue to be de signed 
by consulting engineers, and the fixed-price bids 
by manufacturers and the package deals can be 
left in the past. 

Handling the Prospective Client 
(page 108) 
When the office phone rings and the other end 
identifies himself as a prospective client, what kind 
of treatment does he get? According to Cliff Evan- 
son, of TAB Engineers, Chicago, this first con- 
tact with a prospective client is a most important 
one, and it is vital that it be handled with diplo- 
macy and dispatch. The prospective client actually 
may not need a consulting engineer, 
need one of <¢ 


r he may 
1 completely different ot Fortu- 
nately, there are also instances in which your firm 
may be just the one he is looking for. Whoever 
deals with this voice on the tele _phone must be able 
to get information quickly and politely. He must 
establish the type of problem involved and get 
accurately, in writing, the important names and 
dates. Evanson has a great many excellent sug- 
gestions that it would be wise for every consulting 
engineer organization to study thoroughly and put 
into regular practice. 


Frontinus’ “De Aguis” 
(page 102) 
The life and writings of Sextus Julius Frontinus are 
the subject of this article in the James Kip Finch 
series. As water commissioner of Rome, Frontinus 
established a pattern of high ethical standards and 
sound administrative practice which the engineer- 
administrator of today would do well to follow. 
His volume on the water supply of Rome ranks as 
a classic in engineering report writing, and pre- 
serves for us the record of a major engineering 
achievement from the past. While Frontinus did 
little to advance the engineering aspects of public 
water supply himself, he did take the achievements 
of his contemporaries and coordinate them into a 
system that assured the Romans of his day a water 
supply free of pollution and politics. Of patrician 
birth, Frontinus was unwilling to “take refuge in 
the practical knowledge of his assistants,” and set 
out to learn all that he could about the scandal- 
ridden Roman water system. In the process, he col- 
lected records and drawings which did much to 
promote the growth of public water supply as a 
new field of engineering. a 
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NOW! cuz pop apvance 


IN VALVE DESIGN 


This superior valve gives 
you all these advantages: 


Tight seal both up and downstream in 
r open and closed position 
AV,V8 Si ie NEW ; ® Full bore, through-conduit 
. Non-lubricated 
Pressure Sealing 


Seats automatically adjust for wear 


Automatic relief of excessive body 
GATE VALVE pressure 


Ideal for abrasive ladings, light gases, 
volatile liquids up to 250° F. 


Easy to overhaul on the line 


ASA 150 Ib. (275 cwp) and ASA 300 Ib. (720 cwp) 


ANOTHER 
OUTSTANDING 
PRODUCT OF 





NOW! vx 





WEM’s NEW 
Pressure Sealing | 
GATE VALVE 





ASA 150 Ib. (275 cwp) and ASA 300 Ib. (720 cwp) 


ANOTHER 
OUTSTANDING W-KM 


PRODUCT OF 


; BOLD ADVANCE 
IN VALVE DESIGN 


y 


Tested and Proved in 
the Toughest Services! 


Enthusiastic, completely favorable 

user reports affirm the superior quality 
and effortless operation of W-K-M’s 

new Pressure Sealing Gate Valve. 
“Handles all the sludge in a gas blowout 
line easily — works better than any 
valve we've used,” states a petroleum 
engineer. A foreman says, ... easiest 
operating valve I ever saw... smoothest 
si working valve made.” Similar reports 
covering many other services are in 
W-K-M’s engineering test data files. 


Turn the page § 
to see the design 

features that make 
this unique valve 


so outstanding 


pivision or QCf inoustries ! 


| 
INCORPORATED 


P.O. BOX 2117, HOUSTON, TEXAS 





Combination indicator and 
stem protector. A neoprene 
rubber bellows compounded to a 


bright yellow color for long-range 
visibility—extends above the \ . 


handwheel when the valve is open; 
retracts 


into the handwheel when 
the valve is closed. It also 
protects the stem threads from 
dirt ond corrosion. 


- 


& 
A grease fitting is pro- 
vided in the bonnet to 
allow lubrication of the stem 


threads and bearings NS 


“O” rings ore used for stem 
packing. They provide an ideal seal 
and eliminate repacking procedure 

required with conventional valves 


The gate is made of ~ 


hard-chrome-plated for protection 
against wear and corrosion. 
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The body and bonnet 


are steel 


©yese, ACF INDUSTRIES, INCORPORATED. W-K-M DIVISION 
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The stem is heat-treated, 
hardened stainless steel, 
with double lead Acme 
threads for fast operation. 
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Anti-friction bearings 
support the operation of the 
stem nut and handwheel. 
This feature contributes 
to easier operation and 
longer, trouble-free life. 








The bonnet-body connection 
is a rigid bolted construction 
with a rubber primary seal and 
metal-to-metal secondary 

seal. This seal eliminates the 
high bolt loads required by 
conventional bolted connections. 


The floating seats are unique in design. Each seat 
consists of two kinds of rubber, formulated to W-K-M’s 
specifications, molded to a hardened steel 

insert. There is a full bore opening, the same 
diameter as the port, through the insert. 

Soft rubber, for sealing, is on the back side of each 
seat. Tougher, abrasive-resistant rubber, to resist 
wear, is on the front or gate side. The steel insert 
is ringed with holes. Pressure forces the soft rubber 
through these holes, reinforcing the tough rubber and 
compensating for any wear. 


The port is round, the 
same diameter as the |. D. 
of the pipe. 


Through-conduit construction permits maximum flow, 
minimum turbulence and pressure drop. 








Seats Give Perfect Seal 





Illustration A shows the gate in the closed 
position as it forms a primary seal (1) with 
the raised ring of tough, firm rubber on the 
face of each seat. 

As line pressure (2) is applied to the 
valve in Illustration B, the gate is forced 
against the rubber ring on the downstream 
seat (3) and compresses it until the gate rests 
against the hardened steel insert (4). This 
provides a tight seal between the gate and 
the rubber on the face of the seat, and a 
secondary metal-to-metal seal. The action 
also forces the soft rubber on the back of 
the seat tightly into its recess (5) and pre- 
vents any downstream flow at this point. 


WM’s NEW 


Pressure Sealing 


GATE VALVE 





Line Pressure Seals the Seats! 


This double action provides a bubble-tight 
downstream seal. 

The upstream seal shown in Illustration 
C is caused by line pressure forcing its way 
into the seat recess behind the upstream 
seat (6), thereby moving the seat against 
the gate (7). This pressure is sufficient to 
achieve a positive seal between the gate and 
the ring of tough rubber on the face of the 
seat. At the same time, the raised rim of soft 
rubber on the back of the seat forms a tight 
seal with the seat recess (8). 

These double-action floating seats pro- 
vide tight, positive seals—both upstream and 
downstream. 


Two-Way Valve 


W-K-M’s Pressure Sealing Gate Valve is a two- 
way valve. It may be installed with the pressure on 
either side. This valve is especially well suited for 
block and bleed service since it seals positively both 
upstream and downstream. The body may be bled 
of pressure with the gate in either the fully open or 
fully closed position. 


Full Bore, Through-conduit 


The full bore, through-conduit gate construc- 
tion provides a perfectly smooth bore through the 
valve, eliminating pockets or cavities in which 
foreign matter might accumulate. Result: perfectly 
smooth flow with no more turbulence or pressure 
drop than through an equal length of pipe. 


IMPORTANT SAFETY FEATURE: 
Automatic Relief of 
Excessive Body Pressure 


This valve has been designed to auto- 
matically relieve excessive body pressure 
caused by thermal expansion. The excess 
pressure forces the upstream seat away 
from the gate (9), allowing it to bleed 
into the line. 





Change Seats in Minutes 
.-.on the Line! 


Construction of the valve is so strong and 
materials are so durable that users so far have 
found maintenance unnecessary. But in time 
every material wears, and some maintenance is 
required. 

When that time comes you can change the 
seats in W-K-M’s Pressure Sealing Gate Valve ( 2” 
through 12’) in 15 to 30 minutes on the line. The 
only tools needed are a wrench to loosen the 
body bolts, and a pair of pliers. 





ONE OF THE 
MOST VERSATILE VALVES 
EVER PRODUCED 


WKM's NEW 
Pressure Sealing 
GATE VALVE 


see 


Crude Oil Butane Propane Natural Gas 


Distribution 
Proved in the Field! 


Natural Gas 
Transmission 


This new valve is extremely versatile. It’s designed for 
pressures up to 720 psi (cwp) and temperatures up to 
250 F. Here are only a few of the services in which it 
will perform efficiently and economically. 


Gasoline Sulphuric Acid Naphtha 
Abrasive Slurries Methyl, Ethyl, Butyl, Propyl Stoddard’s Solvent 


Alkaline Solutions Alcohols Carbon Tetrachloride 
Solvents Ethylene Glycol Water 
Nitric Acid Butyl Stearate Air 


Kerosene 


SPECIFICATIONS 
Valve Size 2" 2” 4” 6” 8” 
ASA Rating (Ibs.) 150 | 300/150 | 300/150 | 300 
Screw End 
Weld End X |X| xX] [x |x |X |x 
Weld by Flange RK L xX | X x 
Flanged End X | X | X x |x] x 
Gear Operated ) iRn{T RINK aie 















































*14” and larger available on request 


AVAILABLE NOW : competitive prices from your supplier. 


For complete information about W-K-M’s new Pressure Sealing Gate Valve . . . 


WRITE FOR CATALOG 1200 
W-K-M Division of ACF Industries, Incorporated P.O.Box 2117 Houston 1, Texas 


PRINTED IN U.S.A+@ 
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Detail of flush bottom opening. 
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Gain Increased Capacity, 
Flushing Action, 
Uninterrupted Flow.. 


SPECIFY 

ARMCO GATES 
WITH FLUSH 
BOTTOM OPENINGS 


Available in various Armco Gates, flush bottom open- 
ings provide a continuous flat bottom channel with no 
protrusions to interfere with flow or catch debris and 
solids. Since only the top surface of the rubber seal is 
exposed, these openings are equally efficient for fow 
or operating heads in either direction. 

You can get the flush bottom opening on all sizes of 
Armco Series 35-05, 55-10, 55-20, and 100-30 Gates 
(more than 200 different gates). 

Armco Gates are also available with standard per- 
imeter seating. Sizes range from 6-inch square or cir- 
cular openings up to similar dimensions of 108 inches. 
They may be provided for face heads up to 100 feet; 
back heads up to 30 feet. 

For more information on these Armco Water Con- 
trol Gates for municipal and industrial applications, 
just fill in and mail the coupon. Armco Drainage & 
Metal Products, Inc., 4419 Curtis Street, Middletown, 
Ohio. In Canada: write Guelph, Ontario. 


ARMCO DRAINAGE & METAL PRODUCTS, INC. 
4419 Curtis Street, Middletown, Ohio 
[_] Send me NEW folder on Armco Water Control Gates 
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ARMCO DRAINAGE & METAL PRODUCTS 





ancy Subsidiary of ARMCO STEEL CORPORATION 


\/® OTHER SUBSIDIARIES AND DIVISIONS: Armco Division + Sheffield Division + The National Supply Company 
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The Armco International Corporation +* Union Wire Rope Corporation + Southwest Steel Products 








Onnouncing A COMPLETE LINE 
OF COMPACT, LIGHTWEIGHT 


COMBINATION STARTERS 


Sizes 0, 1, 2, and New Sizes 3 and 4— and 
NEW CAST ALUMINUM WEATHERPROOF 
and EXPLOSIONPROOF ENCLOSURES 


Starters are of exclusive “Right Angle” Design 
which brings important installation, main- 
tenance and performance benefits. For con- 
venience and safety, unit is front operated by 
means of Fused or Unfused Disconnect, or 
Circuit Breaker. Circuit Breakers are Instan- 
taneous or Thermal Magnetic Trip Types. No 
other line offers enclosures that facilitate 
mounting and handling like the new cast 
aluminum NEMA 4 Weatherproof and NEMA 
7 and 9 Explosionproof — Enclosures that are 
one-half the weight of old-style cast iron boxes. 
Other available enclosures: General Purpose 
(NEMA 1) and Industrial (NEMA 12 — oil- 
tight and dust resistant). 


Write for new folder on A-H Combination Starters 
to: The Arrow-Hart & Hegeman Electric Company, 
Dept. CE, 103 Hawthorn St., Hartford 6, Conn. 


ARROW (T) HART 
Kuali since 1890 


MOTOR CONTROLS - ENCLOSED SWITCHES 
APPLIANCE SWITCHES + WIRING DEVICES 








Garbled Gear Shift 

Sir: 

To be perfectly frank, I was rather 
disappointed in the way you re- 
port certain conversations which 
took place during your visit to 
Feltham. 

You suggest that we produce for 
general sale a single seater racing 
model. This is not true, the only 
single seater racing Cars we pro- 
duce are exclusively for the use 
of our team and are definitely not 
for sale to the public. 

When we discussed the appro- 
priate rpm at which gear changes 
should be made on an Aston Mar- 
tin, I think I said that the correct 
rpm depended upon the response 
you required. For maximum speeds, 
gear changes at the point where 
the maximum power is developed, 
i.e., 5500 rpm, were advisable; but 
for normal driving, gear changing 
at lower rpm should take place 
in order to ensure smooth and rest- 
ful motoring. My reference to Stir- 
ling Moss remembered an occasion 
when I had driven with him and 
noticed that often he changed di- 
rectly from second gear at 30 mph 
into top gear, missing third. | am 
sure that Stirling Moss would not 
make a practice of selecting sec- 
ond from fourth gear at high speed 
which would be alarming to other 
road users if he made a practice 
of flicking the tail round by mo- 
mentarily locking the rear wheeis 





Readers’ 


Comment 


and result in detriment to the trans- 
mission of his car. 

In the Grand Prix at Zandvoort, 
Stirling Moss drove a Cooper Cli- 
max and not, as reported, a Ferrari. 

Your reference to my having “no 
trouble in getting rid of the grey 
G.T. model” seems rather point- 
less, since it would suggest to your 
readers that we had only one more 
DB Mark III car to sell and that 
until Le Mans its disposal had pre- 
sented us with something of a prob- 
lem. In fact this car was quite 
aside from production and was 
merely a works car which we could 
offer for sale at a favorable price 
since, as far as we were concerned, 
it had suffered some nine months 
depreciation, and yet had covered 
a nominal mileage. 

I am so sorry to be critical of 
an otherwise delightful article, but 
I am sure that you will appreciate 
my wanting you to properly under- 
stand our conversations, and the 
position regarding both our pro- 
duction and our actual product. 

M. P. Herting 

Asssistant Sales Manager 
Aston Martin Lagonda Limited 
Middlesex, England 


Discrepancy? 

Sir: 

There may be some misunderstand- 
ing regarding the statement of au- 
thor Robin Beach that “No. 14 wire 
has been withdrawn as a conductor 
for branch circuits,” and that “the 
minimum size of wire now allowed 
for electric wiring is No. 12, with 
No. 14 wire now assigned to use 
in signal wiring.” 

The 1959 Advance Reports, Pro- 
posed National Electric Code, Para- 
graph 210-9, (b), with reference to 
branch circuits seems clear in its 
statement that “minimum size shall 
not be smaller than No. 8 for ranges 
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WALL PLATES 


NARROW, TRIM-LINE WALL PLATES 


WILL NOT RUST. Designed for use with 
H&H Specification Grade Interchangeable 
Wiring Devices, these slim, trim wall plates 
are ideal for use in movable metal parti- 
tions for industrial or commercial applica- 
tions. Available with 1, 2 or 3 openings, 
or blank. 


¢ STANDARD WALL PLATES 


' Made of the same high quality 302 (18-8) 
Stainless Steel. Available in a complete line, 1 to 3 gangs 


First to bring you the finest, Arrow-Hart now offers 
you TWO new products. Attractive and maintenance- 
free, these new wall plate lines insure neat, depend- 
able electrical installations. Wall plates are made 
from a high quality, high nickel 302 stainless steel 
(18% chrome, 8% nickel). They WILL NOT RUST. 
They have a high resistance to most organic chem- 
icals, and have successfully passed the well-known 
Salt Spray Tests. You cannot buy better wall plates. 
Write today for complete data. 


Dept. C E, The Arrow-Hart & Hegeman Electric Co. 
103 Hawthorn St., Hartford 6, Connecticut 


Have You Seen the New Arrow-Hart Combination Starters? 











inlet for dust-laden gas 
. Dust Shave-off port. 
. By-pass dust channel. 
. By-pass re-entry opening 
. Dust outlet. 
. Cleaned gas outlet 





BUELL PUTS 
‘DOUBLE #: EDDY’ 
TO WORK TO 
INCREASE FLY 
ASH COLLECTION 
EFFICIENCY! 


Ordinary cyclones provide limited efficiency § 
ash, because of “double eddy” currents inside * all cyclones. But Buell 
Cyclones make the Double Eddy work to increase efficiency —The 
Double Eddy circulates vertically inside all cyclones acting ail the normal separating force 
of the spinning stream of gas and ash. Buell Cyclones have a narrow ‘‘Shave-off” port (2) at the 
top of the casing. This port catches and removes ash trapped in the Double Eddy. It makes the 
cyclone more efficient instead of less.—Only Buell Cyclones have the Shave-off. And only Buell 
Cyclones cor combine this efficiency with large diameter: they will not clog or plug even with 
loadings up to one pound of ash per cubic foot of gas. No field fitting is needed: they are 
completely assembled and match-marked before shipment. They can be completely lined, inside 
and out, against heat, corfosion and abrasion.—For a list of installations near you, a copy of 
our Catalog 103, or other information, call our nearest representative, 
listed in the telephone classified directories of most major cities under 
“Dust cee Systems”. Or write Dept. 47-J, Buell Engineering 
Company, Inc., 123 William Street, New York 38, New. York. (European 


Subsidiary: pti Limited, London, England.) 
EXPERTS AT DELIVERING EXTRA EFFICIENCY IN DUST RECOVERY SYSTEMS : CYCLONES— 
SF’ ELECTRIC PRECIPITATORS—COMBINATION SYSTEMS—DRY CLASSIFICATION SYSTEMS. 


in collecting boiler fly 
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of 8% kw or more rating, nor smaller 
than No. 14 for other loads.” If this 
paragraph was amended at the 
time of final adoption of the 1959 
NEC, I believe it should have been 
so stated together with the effective 
date for such amendment. How- 
ever, I wonder if Mr. Beach per- 
haps refers to Paragraph 720-4 
which does limit the wire size to 
a minimum of No. 12 for circuits 
operating at less than 50 volts. 
G. B. Reynolds 
Jackson, Michigan 
@ IN REPLY TO G. B. REYNOLDS’ 
ALERT AND COURTEOUS LETTER 
ABOVE, Dr. BEACH REGRETS HIS MIS- 
UNDERSTANDING WITH THE UNDER- 
WRITERS LABORATORIES WHEREBY HE 
ERRONEOUSLY STATED — “No. 14 
WIRE HAS BEEN WITHDRAWN AS A 
CONDUCTOR FOR BRANCH CIRCUITS,” 
— No. 14 wIRE STILL IS RECOGNIZED 
FOR BRANCH WIRING BY NEC, AL- 
THOUGH NOT BY MANY CITY CODES. 


Wants More Electronics 

Sir: 

I have received ConsuLTING ENGI- 
NEER since the first issue and hope 
to continue receiving it. 

In this magazine, I particularly 
like your constant drive for higher 
professionalism in the field. I like 
the sane approach of the authors, 
men who write outside of mathe- 
matical smoke-screens. 

Most of your electrical articles 
seem to lean toward the power 
field. I would like to see more on 
electronics. 

Rufus P. Turner 

Consulting Electronic Engineer 

Los Angeles, California 


And Personal News 

Sir: 
Since the time, some two years ago, 
when I first became acquainted 
with your very excellent magazine, 
I have wondered how it was that 
you seemed able to hit responsive 
chords so often, and with such ap- 
parent ease. 

It's always pleasant to open a 
copy, and I find that I pick up Con- 
SULTING ENGINEER first. Naturally, 
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BAYLEY 


offers you extensive experience in 


WINDOWS « CURTAIN-WALLS 
tor AIRPORT Sas. 
BUILDINGS jus > 














































Above: Greater Pittsburgh Airport, Allegheny City, Pa. 
Designer: Joseph Hoover and Allegheny Dept. of Aviation 


rk Airport Tower, Newark, N.J Contractor: Dick Construction Co., Pittsburgh, Pa. 


t: A. Gordon Lorimer, New York, N.Y 
r: Carl Buhr Inc New York, N.Y 


Airport buildings present their own special problems. 
And this applies equally to the windows and curtain- 
wails that figure in the project. But such problems can 
be avoided by making full use of Bayley’s extensive 
experience in this class of work — by calling Bayley in 
for consultation while your project is still in the rough 
drafting stages. By doing so — 


@ You often solve some of your biggest 
problems before they arise. 


@ You select from a variety of proved 
curtain-wall and window systems that clear the 
way for wide individuality in building design. 


@ You avoid reworking window details later on. 


@® You get pre-engineered economies: a soundly 
built wall, soundly installed. 


@ You get approval of complete plans at 

an earlier date. 
Your local Bayley Representative will be glad to give 
you more details on these and other advantages of letting 
Bayley work with you, without obligation. Call him at 
any time. Also see Sweet’s File or write us for Bayley 
catalogs. 


Write today for your 
personal copies of these 
three catalogs: Steel 
Windows, Aluminum 
Windows and Aluminum 
and Steel Curtain-Walls. 
See them also in 
Sweet's Architectural 
and Industrial Construc- 
tion Files. 











The WILLIAM BAYLEY Co. SPRINGFIELD, 99, OHIO NEW ga a. pasar 2, WL. 


WASHINGTON 5, D. ¢. 
Springfield, Ohio 1200 WARDER ST. GRAND CENTRAL TERMINAL 105 W. MADISON ST. 1406 “6” ST., WLW. 
Agents in All Principal Cities Fairfax 5-7301 MUrray Hill 5-6180 RAndolph 6-5997 STerling 3-3175 


ORIGINATORS + DESIGNERS * MANUFACTURERS + INSTALLERS 
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Forced draft design 


uses 


boiler-room air, often 70° F, 


while induced draft 


design 


boilers may be operating in 


hot corrosive gases 
400° F 


fo 


draft design: 


How Cleaver-Brooks packaged boilers 
use cool air to heat more efficiently 


FORCED DRAFT DESIGN PROVIDES 
positive draft with a vibration-free 
fan, delivering cool, clean boiler room 
air for combustion at constant den- 
sity and volume. Efficient combus- 
tion, clean fire and stable flame are 
assured through air-fuel ratios auto- 
matically controlled and balanced 
for a modulating fire, and to meet 
varying load demands. No _ high 
chimney or large diameter breech- 
ing are required; only a simple vent 
is needed. 

Since the forced draft fan moves 
only cool, clean boiler room air, it 
is never exposed to the sooting and 
corrosive effects of hot gases; it re- 
quires little maintenance and is low- 
er in initial cost. 
4-PASS FIRE TUBE DESIGN squeezes 


maximum heat out of every fuel 
unit . . . maintains high flue-gas 


velocity assures optimum heat 


transfer. 
UPDRAFT CONSTRUCTION with low 


furnace keeps hottest gases well be- 
low water level for safe operation. 


5-SQ. FT. OF HEATING SURFACE per 
boiler hp for top heat transfer, pro- 
longs boiler life, assures greater 
efficiency and lower maintenance. 

This exclusive combination of De- 
sign Standards is the key to the 
superiority of Cleaver-Brooks pack- 
aged boilers — 15 to 600 hp, 19 
sizes, 130 models; steam or hot water; 
oil, gas or combination oil/gas fired; 
parts and service available anywhere 
in the U.S. and Canada. 

For details, contact our representa- 
tive or write Cleaver-Brooks Com- 
pany, Dept. L, 321 E. Keefe Avenue, 
Milwaukee 12, Wisconsin. 


Cleaver a Brooks 


ORIGINATOR AND LARGEST PRODUCER OF PACKAGED BOILERS 





not all items published are of deep 
interest to me, but I’m very sure 
that they will concern a great num- 
ber of people. 

I would like to see a little more 
of the more personal happenings— 
things that professional engineers 
are doing in the field of civic af- 
fairs, things of general interest out- 
side of the purely professional do- 
ings. 

Urban Beh 
Consulting Lighting Engineer 
Newport Beach, California 


Profit Sharing Misplaced 

Sir: 

I wish to express my personal ap- 
preciation for the article entitled 
“Can Consultants Profit from Profit 
Sharing?” by Arthur L. Spaet, 
which appeared in the April 1959 
issue of CONSULTING ENGINEER. 

This article resulted in quite a 
number of inquiries to us for more 
particulars on the subject of profit 
sharing. We have handled these 
inquiries with dispatch, and hope 
that we may have an opportunity 
to be of further service to some of 
the people who wrote to us as a 
result of seeing your article on 
profit sharing. 

I should be very appreciative if 
you could run a tiny correction 
note in your magazine, stating that 
the location of the Council of Profit 
Sharing Industries is 400 West 
Madison Street, Chicago 6, Illinois. 
The address which you gave for us 
in the First National Tower in 
Akron, Ohio, was our first home; 
we have been here in Chicago since 
1953. 

A. C. Burrows, President 
Council of Profit Sharing Industries 
Chicago, Illinois 


CE Fills Need 

Sir: 

Originally, ConsuLtinc ENGINEER 
was somewhat general in approach 
and had no personality of its own. 
This defect has been remedied and 
the only objections to the maga- 
zine now are disagreement with 
individual articles and not in the 
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Quiet Running 


Easy, Economical 
Installation 


Maintenance-Free 
Long Life 


Compact 
Lighter Weight 
Ruggedly Built 


Wide Range of 
Capacities 


“Buffalo” Type “B” Vaneaxial Fan 


“BUFFALO” AXIALS SIMPLIFY 


MANY DIFFICULT INSTALLATIONS 


“Buffalo” Axial Flow Fans are easily and economically 


installed because of their rugged, lightweight compact- 
ness. In all but the largest sizes, no heavy foundations or 
structural support are needed. “Buffalo” Axials can be 
installed as part of the pipe or stack in hood, vat and 
other roof exhaust systems. 


Many ordinarily difficult installations are greatly simpli- 
fied by mounting “Buffalo” Axials in straight duct runs. 
Duct-size, they save valuable space. 


With “Buffalo” Axials, you are assured a minimum of 
service calls. Superb engineering and husky construction 
contribute to long, trouble-free life. 


The “Buffalo” reputation for consistent high quality is 
backed by over 82 years of air-moving experience. 


“Buffalo” Axials are quiet and highly efficient in many 
space-saving installations. These include paint spray 
booth exhaust, circulation of chilled air for quick- 
freezing, boiler room cooling, for supply and exhaust in 
textile plants, and many other usés. Choose from a wide 
variety of sizes and types to suit the needs of your 
installations. 


Remember, when you specify “Buffalo” Axial Flow 
Fans, you bring your customers the finest possible 
performance. Call your “Buffalo” engineering repre- 
sentative, or write for Bulletin 3533-H. 


BUFFALO FORGE COMPANY 


Buffalo, N. Y. 


Buffalo Pumps Division, Buffalo, N.Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING © AIR CLEANING © AIR TEMPERING © INDUCED DRAFT © EXHAUSTING * FORCED DRAFT © COOLING + HEATING © PRESSURE BLOWING 
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The building equipped with 
Exide Emergency Lighting 


Your own power source. High- 
capacity Exide batteries handle 
lighting loads for entire build- 
ings. Long-lasting—as much as 
25 years in many installations, 
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No building is ever safe from power 
failure. But an Exide Emergency Light- 
ing system can keep it safe from loss 
of light. If regular power fails, Exide 
power takes over—automatically. 
Keeps lights on. Prevents accidents, 
panic, damage, theft. Low cost pro- 
tection for modern buildings. Get full 
details. Write Exide Industrial Divi- 
sion, The Electric Storage Battery 
Company, Philadelphia 20, Pa. 


Exide 





magazine format or presentation. 
As a matter of fact, this magazine 
fills a long-empty space in engi- 
neering reporting. 

I have enjoyed the personality 
profiles and find the Reports from 
Washington and the articles re- 
porting specific experience with 
new developments in equipment 
and materials very valuable. Even 
the advertisements seem to be 
framed for consulting engineers. 

In summary, the magazine has 
been continually improving and 
has reached a very high standard. 

Robert M. Kennedy 
Kennedy Engineers 
San Francisco, California 


and Feels Flattered 
Sir: 

It is our opinion that ConsuLTinc 
ENGINEER is the only periodical 
specifically directed to the needs 
of the engineer in private practice. 
There is nothing we dislike about 
CONSULTING ENGINEER and hope 
that the same standards and format 

will be continued. 
Albert A. Hellman 
Hellman & Lober 
Los Angeles, California 


Errors and Omissions 

Sir: 

I read with interest your amusing 
description of your European trip. 

However, I felt quite chagrined 
about describing the office build- 
ing in Oslo as a prepakt job. 

It is a Colcrete construction and 
our single drum mixer with a 
colmono $4 pump was used to fill 
up the preplaced coarse aggregate. 

My feeling is that architects and 
consulting engineers shou'd explore 
this possibility for use in the U.S. 

A. A. Styner 
Colcrete Structures, Inc. 
New York, New York 

NSPE Ethics Cases 

Sir: 

The editorial, “Tranquil Tower,” 
in the August issue commenting on 
Case Number 58-1 of the NSPE 
Board of Ethical Review is in error 
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steel pipe snow melting systems pull customers in, 
provide walking safety, eliminate sidewalk maintenance 


Today’s store traffic competition is keen. That’s why modern 
retailers are so aware of their “exterior image.’’ The sales 
impressions their fronts and window displays create often 
mean the difference between profit and loss. 
One of the most dramatic, effective and low-cost ways that 
you can provide the organizations you serve with ‘‘added sales 
extra”’ is to recommend steel pipe snow melting systems. 
Thousands of business places have tested and proved the 
magnetic attraction that automatic snow melting gives. Pave- 
ments clear of snow and ice draw customers in . . . and it’s the 
kind of service that creates the very best image to customers, 
prospects and the community alike. 
Sturdy, durable steel pipe is first choice for automatic snow 
melting, with reason. It is economical, easy to work, simple to 
install. The same advantages make steel pipe first choice for 
fire sprinkler systems, conduit, vent and drainage lines, struc- 
tural uses, radiant heating, refrigeration and gas, air and water 
transmission. Next time, make it steel pipe. Illustration from booklet “‘Snow Melting 
and Ice Removal’’ shows steps in a side- 


walk installation. For details on snow melt- 
ing systems, write for this 32-page booklet. 





STEEL PIPE iS FIRST CHOICE COMMITTEE ON 
« Low cost with durability e Threads smoothly, cleanly STEEL PIPE RESEARCH 


¢ Strength unexcelled for safety ¢ Sound joints, welded or coupled : 
¢ Formable—bends readily ¢ Grades, finishes for all purposes American Iron and Steel Institute 
e Weldable—easily, strongly Available everywhere from stock 150 East Forty-Second Street, New York 17, N.Y. 


INSIST ON PIPE MADE IN U.S.A. 
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For VERSATILE Door Efficiency in any 
type of building or doorway construction 


wall: coils above 
the doorway 


leaves all ceiling 
space Clear. 











4 
es. 





een 


Hood under lintel 
or concealed in 
the wall 





Sloping doorway 
(as for hoppers, 
chutes, etc.). 


Hood above roo 
or upper floor (no 
headroom needed). 


Mb hbdbhbhh ibid. 


Horizontal mounting 
(ventilator, observatory sig ; 
or similar openings). Kinnear Steel Roll- 
ing Fire Doors on 
either side of wall.” 
Kinnear Rolling Doors save time, cut 
costs, save space, add protection, save 
manpower — and fit any doorway or building construction! 
You get these multiple advantages from the coiling action of 
the interlocking steel-slat curtain (originated by Kinnear). 
Kinnear Rolling Doors always open out of the way ... keep 
all floor, wall and ceiling space clear and usable at all times... 
give extra all-metal protection against fire, theft, wind, weather, 
or vandalism. 
Extra-heavy galvanizing (1.25 oz. pure zinc per sq. ft. of 





Hood above lintel 
or atop .wall (per- 
metal, ASTM standards) gives Kinnear Rolling Doors lasting mits low ceiling). 
resistance to corrosion. Built any size, of steel, aluminum, or 
other metals, with motor or manual operation, for old or new 
construction. Write for full information! 


Or a Kinnear Rolling 
Door and a Kinnear 
Rolling Grille (a coiling © 
upward-acting ‘“open- 
work” of steel bars and © 
links that protects with- 

out blocking light, air © 
or vision). | 


The KINNEAR Manufacturing Co. ee ae a 
Offices and Agents in All Principal Cities 
FACTORIES: 1560-90 Fields Ave., Columbus 16, Ohio; 1742 Yosemite Ave., San Francisco 24, Calif. 





ROLLING DOOR 
Saving Ways in Doorways 
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in stating that two members of the 
Board did not vote on the case, 
and in the later statement referring 
to dissenting opinions. Our report 
to the Board specifically noted that 
five of the seven members of the 
committee had voted in favor of 
the report, and one member had 
dissented. The correct reporting on 
the vote is that five members were 
in favor of the opinion; one mem- 
ber dissented; and one member 
did not vote. The dissenting opin- 
ion was based more on procedure 
than on the ethical considerations 
of the case. We believe it is a nor- 
mal and healthy condition when 
there are differences of opinion 
with regard to the interpretation 
of the Canons of Ethics. 

Because these are matters of in- 
terpretation of general language as 
applied to the specific facts of each 
case, we must expect that there 
will be some honest differences of 
opinion among those who are re- 
sponsible for analyzing the facts 
against the Canons. In essence, our 
function is not substantially dif- 
ferent from that of a court of law 
which applies the facts of a case 
against the law. We are all familiar 
with the fact that majority and 
minority opinions in court deci- 
sions are quite common and often 
seem to be the rule rather than the 
exception, 

The NSPE Board of Ethical Re- 
view expects to issue further opin- 
ions on major subjects of concern 
in the field of ethics over the next 
several months, and we hope you 
will see fit to give continued atten- 
tion to this important area of pro- 
fessional interest. We agree hearti- 
ly with you that the subject of 
ethics is an important one, and in 
order to serve the profession, inter- 
pretation of existing Canons, and 
from time to time, revisions of the 
Canons themselves must be kept 
up to date. 

Murray A. Wilson, P.E. 
Chairman 

Board of Ethical Review 
National Society of Professional 
Engineers 
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POLESTIGLAS panei shows no deterioration after 

500 hours exposure to 15 kv surface scintillating arcs 
in 100% saturated salt-fog test chamber. 

Same test heavily tracks ordinary insulations. 


FEDERAL PACIFIC 
ANNOUNCES... 


IMPROVED INSULATION 

FOR METAL-CLAD 

SWITCHGEAR 

RESISTS TRACKING... 

GIVES NEW PROTECTION 

IN HIGH HUMIDITY AND Spl 


and offsets. insulation is bonded 


CONTAMINATED AIR! AIT TF 


Po-les-ti-glas...a cast or molded glass reinforced polyester...Pro- factor in high humidity M Greater flame retardance #§ Low 
vides superior insulation for metal-clad switchgear...Licks “‘prob- corona loss @™® High dielectric and impact strength. POLESTIGLAS 
lem” installations too tough for conventional insulation... Proves ...another engineering achievement in Federal Pacific’s program 
best insulation for use in areas of high humidity and contaminated —_ to better serve utilities and industry. Write for Bulletin 6025, 
atmosphere. TEST RESULTS SHOW: M# Superior resistance to Federal Pacific Electric Company, General Offices: Department 374, 
tracking MM Reduced moisture absorption M Low, stable power Newark 1, New Jersey. 


Gd reverac PACIFIC ELECTRIC COMPANY 


The Best in Electrical Distribution and Control Equipment 
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Entrance to unusual “‘little Pentagon” struc- 
ture. This shape gives maximum space utili- 
zation and allows one-man central control 
of all boilers. Construction provides com- 
fortably for three 31,000 lb/hr boilers and 


allows for two similar units in the future, 


within 7,000 sq. ft. 
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BUNKER TO Sag@i4ER 


Elevation shows how coal moves from 
incoming conveyor by 25 ton/hr. 
Stephens-Adamson Redler elevator to 
overhead bunker (capacity 125 tons). 
Coal feeds from here to scales, then 
directly into stokers. Bunker and scales 
by Beaumont Birch Co. 


OVERHEAD 
BREECHING 


N 

N 

\ 

\ % 
SJ 


— 
Sy 


Coal is brought in by rail 
and unloaded into track 
hopper. From here, a 
Stephens - Adamson con- 
veyor carries the coal into 
the plant and internal coal 
handling system. 
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Hospital cures fuel ills 
WA 

with “little Pentagon” 


Richmond State Hospital burns coal for economy 


and availability in modern pentagonal power plant 


After a power system failure at the Richmond 
State Hospital, Richmond, Ind., the adminis- 
tration conducted an engineering survey of its 
steam-generating operation. Over-age equip- 
ment indicated the need for entirely new 
facilities. The shape of the boiler room site 
prompted the unconventional pentagonal 
installation for best possible adaptation of 
space to present and future needs. Economy 
and availability dictated the choice of coal as 
the fuel. 

Today a new power plant—designed by 
Fleck, Quebe and Reid, Indianapolis, with 
F. B. Morse, of Purdue University—burns coal 
in a completely modern, automatic operation. 
The outstanding features of this compact 
installation are its high combustion efficiency, 
minimum manpower requirements and con- 
tinuing ease of maintenance. 


Coal is lowest cost fuel 
Today, when the annual cost of fuel often equals 
the original cost of the boilers, you should know 
that bituminous coal is the lowest cost fuel in 
most industrial areas. And modern coal-burn- 


ing equipment gives you 15% to 50% more 
steam per dollar, while automatic operation 
trims labor costs and eliminates smoke 
problems. What’s more, tremendous coal 
reserves and mechanized mining procedures 
assure you a constantly plentiful supply of coal 
at stable prices. 


Technical advisory service 


All companies planning a new power plant, 
or the remodeling of a present one, should 
consult an engineering firm on its design and 
construction. As a matter of fact, every Bitu- 
minous Coal Institute advertisement advises 
its readers to take this step. When you have 
such a project, our Engineering Staff will be 
glad to assist you in your fuel cost survey with 
any coal information you may require. 


Send for FREE booklet 


Meanwhile, we believe you will be interested 
in our informative case histories booklet, 
complete with data sheets. Send coupon below 
for your copy. 


BITUMINOUS COAL INSTITUTE 


Department CE-10, Southern Building, Washington 5, D. C. 


See our listing in Sweet’s 


SEND COUPON FOR NEW BCI PUBLICATIONS. 
Guide Specifications, with complete equipment criteria 
and boiler room plans: 


BITUMINOUS COAL INSTITUTE 
Southern Building, Washington 5, D. C. CE-10 


Gentlemen—please send me: 


(J GS-1 (low-pressure heating plant, screw-type underfeed stoker); 0) GS-2 
(high-pressure heating and/or process plant, ram-type underfeed stoker); 
(1) GS-3 (automatic package boiler for heating and process plants). [] Case 
histories on larger plants. 


a 





Shown are three Henry Vogt boilers, fed 
by Laclede chain grate stokers, with Company 
individual control panels. Controls are 
pneumatic type, by Copes Vulcan. From Address 
boilers. ashes are moved pneumatically ; 
by United Conveyor Ash _ handling City 
system to silo for disposal. 
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High Strength Steel Columns 
Save space and 50 tons of steel 


OCTOBER 1959 


Often terrain and available space limit over-all building size. 
In the case of this hospital, it was desirable to keep over-all 
size of the new wing to a minimum and costs as low as pos- 
sible. USS Tri-Ten High-Strength Low-Alloy Steel wide- 
flange beams solved both problems. 

According to Harry Balke Engineers: “Any savings in 
depth of the column sections could be reflected directly in the 
over-all width of the hospital. A savings in depth of column 
was therefore multiplied 4 times. By using A242 steel (USS 
Tri-TEN Brand), columns were restricted to 16”x16” maxi- 
mum width and depth. With A7 steel, the building width 
would have been 8” wider, adding approximately 1600 square 
feet of unwanted area, over half of which would be unusable. 
Approximately 50 tons less steel was required for the columns 
than would be required with A7 steel and, of course, savings 
resulted in the substructure as a result.” 

USS Tri-Ten Brand Steel has a minimum yield point of 
50,000 psi—about 50% greater than structural carbon steel. 
It results in slimmer columns and, in turn, more useable floor 
space, or smaller exterior building size. 

Good weldability. USS Tri-TEn Steel can be readily welded 
with the usual shop methods. In this building all shop connec- 
tions were welded, and field connections bolted with high- 
strength bolts. 

When designing a new building or any large structure, 
investigate the money-saving advantages of USS Special 
Steels. These include three brands of high-strength steel with 
minimum yield points of 50,000 psi—USS Tri-Ten, Cor-TEn, 
and MAn-TEN. Where exceptionally high strength is needed, 
USS “T-1” Constructional Alloy Steel with a minimum yield 
strength of 100,000 psi will frequently solve a tough problem. 
For information, write United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. 

USS, TRI-TEN, MAN-TEN, COR-TEN and “T-1” are registered trademarks 


New color movie available—‘‘Challenge at Carquinez.”’ 

A 27-minute, 16mm. color film showing the design and construction 
of the unique Carquinez Strait Bridge. Ideal for engineering groups. 
For booking information, write United States Steel, 

Pittsburgh Film Distribution Center, 525 William Penn Place, 
Pittsburgh 30, Pennsylvania. 


United States Stee! Corporation—Pittsburgh 
Columbia-Geneva Stee!|—San Francisco 

Tennessee Coal & Iron—Fairfield, Alabama 

United States Stee! Supply—Stee| Service Centers 
United States Stee! Export Company 


United States Steel 
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The Legal Aspect 


MELVIN NORD, P.E. 


Consultant in Legal and Technical Problems 


Patent Attorney 


The Law of Real Property: 


EMINENT DOMAIN is the power of 
the state to take private property 
for a public purpose, upon the 
payment of just compensation. The 
exercise of this power generally is 
called condemnation. 

While this power extends to all 
kinds of property, its most impor- 
tant applications relate to the tak- 
ing of real property. 

The power of eminent domain 
must be distinguished from the 
power to destroy private property 
as a matter of necessity in order 
to protect the public, e.g., destroy- 
ing a building to arrest the spread 
of a fire. In this situation, there is 
no taking of property for a public 
purpose, and in general no com- 
pensation need be paid. ( However, 
the constitutions of some states re- 
quire just compensation in this in- 
stance, as well as in the case of 
the taking of property. ) 

The power of eminent domain 
also is to be distinguished from 
other governmental powers affect- 
ing real property, such as taxing 
powers and police powers. For ex- 
ample, the state may take real 
property for failure to pay taxes on 
it; or the state may restrict the use 
of real property by zoning laws, air 
pollution laws, and laws regulat- 
ing the operation of public utilities. 


Who May Exercise the Power 


The power of eminent domain is 
inherent in every state and in the 
Federal government. It can be 
exercised only pursuant to legisla- 


Eminent Domain 


tive authority. However, the power 
can be delegated by the legislature 
to the state’s political subdivision 
(e.g., counties ), to public agencies 
or corporations created for govern- 
mental purposes (e.g., municipal 
corporations, such as cities, school 
districts, and road commissions ), 
or even to private individuals or 
corporations furnishing the public 
with public utility services (e.g., 
railroad companies, bridge com- 
panies, and pipeline companies ). 


Public Use 


Private property may not be taken 
under the eminent domain power 
for a private purpose, or for private 
gain or benefit. Condemnation is 
in essence a forced sale. If the 
property is to be used for a private 
purpose, it may be acquired by 
purchase in the ordinary way, but 
not by forced sale. 

The term “public use” is not re- 
stricted to public health or public 
safety, but also includes public 
welfare, including recreation and 
enjoyment. It may include demands 
of the public which may reasonably 
be anticipated for the future, as 
well as for immediate public use. 
However, the public use must be 
fixed and definite, rather than be- 
ing entirely general and undefined. 

The mere fact that a private 
benefit will accrue to someone will 
not defeat the power of eminent 
domain, if this is merely incidental 
to a public purpose. Nor will the 
fact that some members of the pub- 
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ENGINE INSTALLED BY POWER SERVICE CO., ATLANTA, GEORGIA 


in case of fire and power failure 


V-85 
ENGINE 


DRIVES PUMP 


to protect the Georgia Division Plant of 
LOCKHEED AIRCRAFT CORPORATION 


The largest aircraft plant under one roof in the United 
States—Air Force Plant No. 6 at Marietta, Georgia 

is operated for the Air Force by Georgia Division of 
Lockheed Aircraft Corporation to build C-130 Hercules 
Cargo-Troop Carriers. Here—ready for emergency —is 
a Buffalo 10’’ Class S double suction pump with 2214” 
diameter impeller, driven by a V-85 Climax 390 hp 
engine. With its minimum capacity of 4500 gpm at 
100 psi discharge head, this unit will go into action 


CLIMAX ENGINE MANUFACTURING CO. °* 
FACTORY—CLINTON, 
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pumping water in the event of fire and a power failure. 
The V-85 Climax Engine—8-cyl., 60° V-type, 7'%-in. 
bore x 7-in. stroke, 2474 cu. in. displ—burns butane 
or natural gas. Fuel economy is built in. The unusual 
compactness of Climax V-8 design means more power 
packed into less space. Rugged, too, for durability with 
dependability in continuous duty utility plant pumping 
and generator service. For all its plus-value features 
get Bulletin SA-584 


IOWA 


CL-110 


DIVISION OF WAUKESHA MOTOR COMPANY 
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< When the Plans Call 
for Special Design 


Equipment... 


WHIRLEX Dust Collectors 
are Made to Order 


Typical is this specially designed dust 
collector for a major Southern paper 
mill. The unit was designed to fit 
limited space and works in conjunction 
with a bark fired boiler. Maximum fuel 
efficiency is attained with a special 
WHIRLEX re-injection system. The 
system returns cinders to the boiler 
while sand and other foreign matter 
is disposed. 

A WHIRLEX system may save you 
money too . . . write for complete 
information. 


Fiy Ash Arrestor corporation 


203 North Ist. Street © Birmingham, Ala. 





Exhoust Fans 


Dust Collectors 


Induced Draft Fans 
Self Supporting Stocks 


Forced Draft Fans 
Duct Work 





lic will obtain greater benefits than 
others prevent the exercise of the 
power. It is not always necessary 
that the use be one which the en- 
tire public will make, although it 
must be sufficient. It is sufficient 
that the purpose be one of wide- 
spread general public benefit, even 
though the general public will not 
be able to use the property itself 
(for example, as with drainage or 
irrigation districts ). 


Use Determines the Purpose 


Whether the purpose for which 
property is to be taken is public 
or private does not depend solely 
on the user; it depends on the use 
rather than on the user. Thus, the 
mere fact that the property is 
eventually intended to be resold to 
private individuals does not neces- 
sarily mean that it was not taken 
for a public purpose (as in the 
case of slum clearance projects ). 
However, the taking of one per- 
sons property solely for resale to 
another person for private pur- 
poses is invalid; it violates the con- 
stitutional prohibition against “tak- 
ing property without due process 
of law.” The mere fact that the 
state may make a profit out of such 
a purchase and sale does not make 
it a public purpose. Similarly, if 
more property is taken than is 
validly required for the public pur- 
pose, the excess condemnation 
generally is held to be invalid. But 
if property has been taken for 
a public use, which subsequently is 
discontinued, there is no reason 
why the state cannot sell the prop- 
erty to private persons. 

Some examples of public use are: 
public buildings, slum clearance 
projects, streets and highways, pub- 
lic parks, airports, fairgrounds, 
telegraph and telephone lines, ir- 
rigation ditches, drainage sewer 
and water systems, and improve- 
ment of navigation. 

What Property May Be Taken 

All property located within the 
state may be taken under the power 
of eminent domain, whether real 
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REDUCED VOLTAGE 
STARTING 
IS A MUST 


Only Allen-Bradley 
can provide all the answers 





The Allen-Bradley line of reduced voltage 
starters makes possible a selection of the 
best starter, not only to meet the power 
company’s requirements but also to 
provide the best starting conditions for 
the motor and the ‘“‘load”’ that it drives. 
The simple solenoid contactors in A-B 
reduced voltage starters have only ONE 
moving part—assuring millions of trouble 
free operations. And their double break, 
silver alloy contacts never need costly 
maintenance. Accurate, reliable overload 
relays protect motors against 
burnouts. Write for Publication 6088. 











Bulletin 740 


Graphite disc resistors are automatically 
inserted in series with the squirrel cage 
motor at starting, and they are 
automatically cut out after a pre- 
determined time. Turning a single screw 
on the starter frame adjusts the 
compression resistors exactly to motor 
and load conditions for velvet smooth 
acceleration. Ratings to 200 hp, 
220-440-550 v. 


Bulletin 640 7. , 
Where remote control is not needed, “th. A BR N aad 
these graphite compression disc resistor 


starters provide stepless acceleration of 


squirrel cage motors. Operated by hand . i 
lever, the smooth starting of the motor | fa \ 
is under the control of the operator. | " 


No-voltage and dependable overload — + Member of NEMA 
protection is provided. Ratings to 200 hp, , 


220-440-550 v. Os To0 bt a 'am \) Co) co) a OXos ats co) 


Allen-Bradley Co., 216 W. Greenfield Ave., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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HAS KNOW-HOW AND 
FACILITIES TO GIVE YOU PERFORMANCE 
AND COST ADVANTAGES... 


Here, at Roper, we sometimes get the comment: “‘We need 
a pump of a custom nature, but it appears we can produce 
it ourselves.” 


While we do not quarrel with the theory that a do-it-yourself 
project may lead to results wanted, we often question if such 
results are commensurate with the price paid in time, effort 
and capital expenditure. We prefer to think that our plant 
and our staff can produce custom pumps that will fill the bill 
—-and at appreciable savings to the customer. We feel this 
way because Roper has specialized in manufacturing pumps 
for over a century, and has the up-to-date know-how and 
facilities to cope with any pumping problem. 


If you are currently working on either high or low pressure 
systems .. . if size and weight are determining factors .. . if 
time and money are of great importance, 
then direct your inquiry to Roper for 
valuable assistance and dependable 
pumps. May we roll up our sleeves to 
help you? 


ROPER 


ROTARY PUMPS 


ROPER HYDRAULICS, 
340 Blackhawk Park Avenue, Rockford, Illinois 


INC. 





or personal, tangible or intangible. 

Condemnation proceedings gen- 
erally apply to tangible property, 
but this does not mean that the 
state must take the entire title to 
the property. It may take the en- 
tire title or any interest in the prop- 
erty. For example, an easement of 
way may be taken for public use. 

In some states, property already 
devoted to a public use is immune 
from condemnation for another 
public use. However, in most states 
there is no such immunity. For ex- 
ample, telegraph companies have 
been allowed to condemn a right 
of way along a railroad for the in- 
stallation of their lines. 


What Constitutes a Taking 


The “taking” of property does not 
necessarily require formal transfer 
of title to it, or complete depriva- 
tion of the owner of all rights to 
it. The taking may be partial. If 
the government, or one acting un- 
der governmental authority, acts in 
such a way as to assert a right to 
use another person’s private prop- 
erty, this constitutes a taking of an 
interest in the property. For ex- 
ample, where the government au- 
thorizes a continuing damage to 
property by smoke fumes or poison- 
ous gases, amounting to an ease- 
ment, this constitutes a “taking” 
for which just compensation must 
be given. 

On the other hand, mere inci- 
dental damage to property result- 
ing from the activity of the gov- 
ernment, not amounting to the as- 
sertion of rights in the property, 
will not constitute a “taking” of 
property. ane 





Expert Witness Reprint 


Robin Beach’s five articles on “The 
Engineer as an Expert Witness” are 
available in a 16-page reprint for 
$1.00. Please write to: Reader Serv- 
ice Dept., CoNsuLTING ENGINEER, 
217 Wayne St., St. Joseph, Mich. 
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Photograph courtesy of 
Furness, Withy & Co., Ltd, 


Luxury liner 
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THIS TYPE OF PLANT... S.S. OCEAN MONARCH 


1. Operates as efficiently as a 
double effect evaporator but : “4 . 
has a cost, size and weight of being fitted with 


a single effect. 


2. Operates on both low and 
hah sre em MAXIM EVAPORATOR 


3. Permits a variable produc- 
tion for drinking water of stand- 


i ...a Single Effect 
packaged unit, 
equipped with 
JET COMPRESSOR 


for optional use of 


high pressure steam. 


Send for technical manual, “ Fresh Water Unlimited”. 


Emhart Manufacturing Company LONDON, Maxim Silencers, Ltd. 
SUNDSVALL, SWEDEN, A. B. Sundsvalls Verkstader 
mp Maxim Division / Dept. 80 AMSTERDAM, Verschure & Co's. 
ae Box 216, Hartford 1, Conn. TOKYO, Mitsubishi Shoji Kaisha Ltd. 
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GLOBE SPRINKLER SYSTEMS 

The Saveall Automatic Sprinkler, with a solid chemical fusible element, is 
available in upright or pendent types at various temperature ratings. Globe 
also makes chemical and standard metal fusible units, automatic sprinkler sys- 
tem maintenance devices, window and cornice sprinklers, spray nozzles, and 
dry pendent type sprinklers. Globe assumes full responsibility for proper de- 
sign, materials, installation and performance of every system. 


» 
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DRY CHEMICAL and CARBON DIOXIDE SYSTEMS 


Stationary dry chemical hose line systems, featuring exclusive remote control, 
are offered in three models of 150, 300 or 500 Ibs. capacity. C-O-TWO manual 


and automatic high and low pressure carbon dioxide systems range from 35 lbs. 
to 50 tons, either direct or total flooding applications. For portable use, hose 
reel and hose rack systems of both carbon dioxide and dry chemical types are 
available in a range of sizes. 


NOW... you can specify 


_complete fire protection 


from F\ yr-Fyter! 
Hal La 
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LIQUID AGENT FIRE EXTINGUISHERS 

Fyr-Fyter, Pyrene-C-O-Two and Buffalo liquid-agent extinguishers are designed 
primarily for buildings where ordinary combustibles constitute the chief hazard. 
Available are clear water, anti-freeze, soda acid, loaded stream, foam and 
vaporizing liquid models, in sizes from 2% to 40 gal. Fyr-Fyter brand is sold 
through fire equipment specialty firms; Pyrene-C-O-Two and Buffalo through 
leading industrial distributors 
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DRY CHEMICAL and CARBON DIOXIDE EXTINGUISHERS 

Where building hazards include flammable liquids and/or live electrical equip- 
ment, you can specify complete protection from this range of dry chemical 
extinguishers, 2 Ib. to 150 Ib., or carbon dioxide extinguishers, 22 Ib. to 
100 Ib. Extinguishers of all three famous brands —Fyr-Fyter, Pyrene-C-O-Two 
and Buffalo—are approved by Underwriters’ Laboratories and Factory Mutual 
and carry new, high U.L. ratings. 








HOSE and EXTINGUISHER CABINETS 

Designs include both two-piece cabinets and conventional one-piece welded 
units. Two-piece cabinets have box which can be quickly anchored, inside 
equipment fitted, and then separate door-and-trim assembly secured quickly 
without damage to glass or finish. This makes factory-applied color finishes 
practical, if desired. Angle valve, hose rack, fire hose and proper extinguisher 
can be completely specified from Fyr-Fyter! 


The most complete line of fire protection products and serv- 
ices ever offered can now be specified from a single source 
— Fyr-Fyter. Trained and experienced representatives of any 
of Fyr-Fyter's famous brands will help you plan, specify and 
coordinate effective protection for all of these types of build- 
ings: commercial, institutional, educational, religious, indus- 
trial, public or residential. 

Underwriters’ and Factory Mutual approved, this equipment 
enhances any structure with its modern, attractive, confidence- 
inspiring appearance. Mass production permits competitive 
pricing. Yet highest quality and dependability are assured by 
rigid inspection, reinforced by Fyr-Fyter’s reputation as the 


REPRESENTATIVES AND DISTRIBUTORS 


>> 
&’ 
Sf 
SAFA ALARM SYSTEMS 


SAFA Alarm Systems can either be directly connected to a central station con- 
trol panel, or remotely operated by an independent supervisory power supply. 
SAFA allows industrial firms or institutions to tie into already established 
municipal fire alarm systems. A variety of control panels and other essential 
elements are available, including fire alarm boxes with simple one-hand, one- 
motion operation of box cover and lever. 


RAISE COVER 
PULL LEVER 
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FIRE HOSE 

An extensive line of cotton jacket or all-Dacron, rubber-lined industrial hose 
is available in many different tested-and-approved quality brands, Light, flex- 
ible and easy to fold, these brands are especially adaptable where hose is 
stored in cabinets. Fyr-Fyter also offers nozzles, couplings, connections, etc., as 
well as hose racks and reels—complete equipment for the interior of every 
building requiring hose line protection. 


industry's largest supplier. All sales are backed by a nation- 
wide service organization to keep equipment in top condition. 

For help that starts at your drawing board and continues 
through installation supervision and final approval, contact: 


THE FYR-FYTER COMPANY 
ATLANTIC COAST REGIONAL OFFICE 

P.O. Box 750, Newark 1, New Jersey 
CENTRAL STATES REGIONAL OFFICE 

221 Crane St., Dayton 2, Ohio 


PACIFIC COAST REGIONAL OFFICE 
132-140 Hawthorne St., San Francisco 7, California 


IN ALL PRINCIPAL CITIES 


BRANCHES: Atlanta, Baltimore, Boston, Chicago, Dallas, Dayton, Detroit, tos —_ 
New York, Newark, Philadeiphia, Pittsburgh, Portland, ® San 
Seattle, Hamilton (Ontario) 





famous brands of Fyr-Fyter 
see 28 page insert in Sweet’s Architectural File 
or write for free copy today! 
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SHUNT TRIP: Opens breaker by remote 
control, permits pushbutton remote trip- 
ping. Used 
remote or centralized point or to interlock 
with other electrical circuits (AC or DC). 


to disconnect power from a 


Can be actuated by limit switch or relay 
for automatic feedback control. 


UNDERVOLTAGE RELEASE: Trips instantly 
when voltage dips. Used to protect motors, 


elevators, hospital and theatre lights against 


damage or loss of voltage and to actuate 
emergency equipment. Voltage must be re- 
stored before breaker can be reclosed. No 
time delay in operation. 
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MOTOR-OPERATED MECHANISM: 
Opens, closes and resets breaker by 
remote control. Can be used for auto- 
matic reclosing or preferred-emergency 
hook-up by addition of relay. For auto- 
mated installations, isolated unattended 
pumping stations. radar systems, etc. 


BELL ALARM SWITCH: Signals when 
breaker trips. protects against unob- 
served outage. resets automatically. 


CENTER STUDS: Permit use of one 
breaker and trip unit for double- 
wound generator or transformer, with 
full protection. 


AUXILIARY SWITCH: Operates relay 
and control circuits at same time as 
remote indieation of 
(ON or OFF) by 


means of indicating lights. Can also 


breaker. For 
breaker position 


actuate relays, control related equip- 
ment, interlock with other breakers. 


MECHANICAL INTERLOCK: Prevents 
two adjacent breakers from being 
closed in at same time. 


PLUG-IN SWITCHBOARD MOUNTING 
BASE ASSEMBLIES: Convert standard 
G-E breakers to plug-in. May be 
mounted side by aside. 
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accessories are the answer! 


Versatile, convenient, most can be installed in the field 


With ever-increasing automation and mechanization, complex control problems 
need fast solutions — and versatile General Electric circuit breaker accessories 
cover a wide range of applications to help you solve control problems. They can 
provide remote closing or opening, lowered voltage protection, overload trip-out 
indications, automatic reclosing, electrical or mechanical interlocking and 
primary or sequential operation. (See diagram below. ) ‘ 


For example, if you need to trip a circuit breaker by remote control, the 
G-E shunt trip is the device you need. It permits push-button remote tripping. 
In addition to remote control operation, the shunt trip can be used as an elec- 
trical interlock with other circuits, either AC or DC. Actuated by a limit switch 
for automatic feedback control, it is ideal for use in plant safety systems for 
machine limits, time limits, or any kind of a positive action system. 


And you no longer have to wait weeks for delivery of factory-installed 
accessories. Most General Electric accessories can be field-installed on standard 
breakers, by your own men, when you need them. Efficient, reliable G-E circuit 
breakers and accessories answer the growing need for circuit protection, opera- 
tion and information. 


For complete information, see your nearest General Electric distributor, 
or write Department CBA, General Electric Company, Circuit Protective Devices 
Department, Plainville, Conn. 










PROTECTION, INFORMATION, OPERATION — this example shows 
how several accessories might work together to give you all 3: 


Undervoltage device provides low-voltage protection. Auxiliary 









AUXILIARY [A 8 ¢ [ ELECTRICAL | switch shows you breaker is open. Bell alarm switch tells it has 
SWITCHES if § | om opened on a short or overload. Motor operated mechanism gives 
) OPERATION you emergency power throw-over or remote operation. 


General Electric makes 
a complete line of molded-case 
circuit breakers and accessories. 
fo o}{ 10 to 800 amps — 120 to 600 volts 
\ AC, 125 to 250 volts DC. 


8 C¢ 
LOAD 

v [UNDER VOLTAGE RELEASE| 

BELL ALARM v| SHUNT TRIP 
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Kalamazoo 


offers 3 bulletins 
to help you plan 


STORAGE BINS, 
TANKS, CHESTS 


for Bulk Materials in 


Process or 
Storage 
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Shows cross sections and details of Kala- 
mazoo Industrial Storage Bin construc- 
tion plus advantages of maintenance-free 
Kalamazoo Vitrified Glazed Tile. Appli- 
cation photos. 
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Eight pages 
describing 
round and rec- 
tangular Wood 
Tanks, Special Vats, Flumes, Ducts and 
Frost-Proof Wood Boxing, used in pro- 
cessing and bulk storage. Construction 
iy details, numerous examples. 
; 3 


Illustrates 

Kalamazoo 

Split Tile and 

Unit Tile for 
| straight or 
5 curved tanks — } 
© and chests. Also Tile Lining for old or | 


} . . . 
k new tanks, pits. Applications shown. 


T - 


Fill out and mail coupon today. 
SP ang 
CHECK BULLETINS YOU WANT— 
Kalamazoo TANK AND SILO CO. 
1058 Harrison Street 

Kalamazoo, Michigan, Phone 5-2141 
0) 1—Tile Storage Bins, Bul. 1153-B 

O 2—Wood Tanks, Bul. 655-W 

O 3—Tile Tanks, Chests, Bul. 1055-T 

Name. 

Title. 

Firm 
Street 
City 
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Heard Around Headquarters 


ENGINEERS JoINT Councit has pro- 
duced a new edition of the Engi- 
neering Societies Directory. For 
those who sometimes find stories 
about engineering organizations 
reading like vegetable soup, with 
long abbreviations for obscure en- 
gineering groups, the directory in- 
cludes a listing of United States, 
Canadian, and international engi- 
neering organizations, plus the 
proper titles for all state registra- 
tion boards for professional engi- 
gineers. It is a good start, but it 
still does not include many of the 
important societies. 


Architects, Contractors Meet 


Presidents of the American Insti- 
tute of Architects and the Asso- 
ciated General Contractors recent- 
ly held a meeting to discuss 
strengthening relationships be- 
tween the two organizations. 
Among the topics of discussion 
were the merits of the single con- 
tract system, the role of architects 
and general contractors in urban 
redevelopment, and the problem of 
retained fee percentages. 

Bid Requests in Future? 

The National Society of Profes- 
sional Engineers has filed an ob- 
jection to current Armed Services 
Procurement Act proposals, which 
could lead to future temptations to 


ask for competitive bids on engi- 
neering work. 

Paul Robbins, NSPE executive 
director, said bills under consid- 
eration would “expand existing 
Congressional policy to provide 
that where negotiation of contracts 
is presently authorized, such nego- 
tiation incorporate procedures of 
competitive negotiation to the 
greatest extent practicable.” 


Engineer Not Licensed 

The Consulting Engineers’ Section 
of the Kansas Engineering Society, 
after an investigation by its com- 
mittee on ethics and grievances, 
filed a protest on the application of 
a licensed Missouri engineer to be- 
come licensed in Kansas. 

The protest said the applicant 
was not of good character and rep- 
utation, and that he lacked the en- 
gineering experience to qualify 
under the 12-year clause of the 
Kansas act. He was a grandfather 
clause licensee in his home state. 

The Kansas license was denied. 
New Language 
Before much international progress 
can be made on nuclear matters, a 
nuclear terminology is needed. So 
the International Organization for 
Standardization and the Interna- 
tional Electrotechnical Commis- 
sion formed a joint committee and 
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overhead 
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with "Trambeam 
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Dalco Metal Products Co. has achieved remarkable efficiency in its new metal fabricating shop at 
Crete, Illinois. It is an economical prefab with a low ceiling. Yet it easily accommodates a Whiting 
Trambeam Overhead Handling System. Running on underhung trucks, Trambeam crane rides high, 
and clears sloping roof beams by only 2”. It puts maximum space to work, from the floor up, from 
wall to wall. 


Greater material storage capacity permits quantity buying at a considerable savings. Trambeam serves 
during receiving, fabrication, shipping . . . speeds all three. . . cuts materials handling costs. By 
helping to double production, it has actually paid for itself within a year! For fresh ways to solve 
materials handling problems—for guaranteed service and quality—call on Whiting Trambeam! 


FREE BULLETIN ... “Ideas in Materials Handling’’—typical money-saving Trambeam installations 
in-production, shipping and storage. Whiting Corporation, 15620 Lathrop Avenue, Harvey, /Ilinois. 


75th ear COST-SAVING EQUIPMENT. WAY TO HIGHER PROFITS 


wre W i ’ i NG. 


MANUFACTURERS OF CRANES; TRAMBEAM HANDLING SYSTEMS; TRACKMOBILES; FOUNDRY, RAILROAD, AND SWENSON CHEMICAL EQUIPMENT 
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Pneumatic bag shak- 
ing mechanism and 
air reversing valve 
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Mechanical-electrical shaking and valve control equipment 














...Gure dust and fume 
air pollution with the 


FULLY 
AUTOMATIC 


Collection System 


Whether your need is for a moderate amount of dust 
collection or a large scale 24 hour-a-day operation, a 
Norblo System will give you efficient performance at 
economical cost. It practic ally runs itself; supervision is 
easy — maintenance very low. 

The full capacity of this equipment is maintained by a 
number of Norblo features, most important of which is 
the cyclic bag cleaning or shaking action. Controlled by 
a highly efficient timing system, the cleaning involves only 
one bag compartment at a time — for a few seconds only 
— with no variation in capacity. 

Motive power for bag shaking and air reversing valve 
operation can be either pneumatic or mechanical-elec- 
trical. The former is usually more economical where an 
ample supply of compressed air exists. The mechanical 
type, actuated by electric motors and duplicating the 
pneumatic operation, is particularly valuable for outdoor 
installations where compressed air lines might freeze; or 
for isolated locations of the equipment where compressed 
air is not available. 

Send a description of your air pollution problem. Let Norblo 
engineers suggest the best solution. Or write for Bulletin 164. 


The Northern Blower Company 
6426 Barberton Ave., Cleveland 2, Ohio © OLympic 1-1300 
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began work. They hope to have the 
nuclear vocabulary in working or- 
der sometime next year. 

First glossary of nuclear terms 
was approved by the American 
Standards Association two years 
ago. This glossary is being used as 
a guide. 

Clearing With Olympia .. . 

Over the strong objection of many 
engineers, Washington State now 
allows corporations to practice en- 
gineering, provided the person in 
responsible charge of all designs, 
specifications, and plans is a reg- 
istered engineer in states or coun- 
tries with registration qualifica- 
tions not less than those required 
in Washington. 

Corporations planning to prac- 
tice engineering must send a 
board of directors’ resolution, stat- 
ing who is to be in charge of the 
engineering, plus a $500 qualifica- 
tion fee (the money to go into 
the professional engineer’s account 
of the general fund). Annual re- 
newal fees will be $100. 

Under the new law, partnerships 
also must pay a qualification fee 
of $250 to practice in Washington 
— plus a $50 annual renewal fee. 

These qualification fees are 
among the highest in the nation. 
The bill, which went into effect in 
late August, is temporary. On Dec. 
31, 1961, the State will decide fu- 
ture policies on engineering. 

After the corporate practice bill 
was passed, an attempt was made 
to stop it through petitions for a 
referendum. Of the 46,818 signa- 
tures needed, only 44,036 were val- 
idated. Thus the bill automatical- 
ly went into effect as scheduled. 


. . And With Montgomery 


A bill was introduced which would 
have required 60 percent of the 
ownership of any corporation do- 
ing business with the state to be 
licensed engineers in Alabama. The 
legislature recessed without taking 
action on the measure. 

Another bill was introduced in 
late August. This bill would re- 


CONSULTING ENGINEER 











“A year ago, we couldn't have built like this 
on our limited budget” 


Sounds crazy, doesn’t it? Construction costs have been 
going up — not down! How could anyone build a wide, 
clear-span building like this today, for less than it 
would have cost a year ago? 

The answer is simple. The Low-Profile Butler Build- 
ing System — introduced less than a year ago — now 
makes it possible to clear-span up to 120 feet with pre- 
engineered, economically mass-produced Butler struc- 
tural frames and roof system. 

Yet, the Low-Profile Butler Building System is ver- 
satile. It gives you complete freedom to create a wide 
variety of buildings. 

Now, you can afford attractive, spacious factories, 
prestige-type commercial buildings, or more utilitarian 

; . garages and warehousing facilities, even on limited 
Note the contemporary roof lines, the simple yet attrac- building budgets. 
tive facade of the Sioux Falls Transit Company’s storage- 
service barn (above) in Sioux Falls, S. Dakota. The new For full details on the new Low-Profile Butler Building System, 
1-in 12 roof pitch of the Low Profile Butler Building Sys- contact your local Butler Builder. He’s listed in 
tem creates low, sweeping roof lines that blend well with the Yellow Pages of your phone book under 
most any type of architectural treatment. “Buildings” or ‘Steel Buildings.’ Or write us. 


BUTLER MANUFACTURING COMPANY 


7512 East 13th Street, Kansas City 26, Missouri 





Manufacturers of Metal Buildings ¢ Equip t for Farming, Oil Transportation, Outdoor Advertising *¢ Contract Manufacturing 


Sales offices in Los Angeles and Richmond, Calif. * Houston, Tex. © Birmingham, Ala. * Kansas City, Mo. * Minneapolis, Minn. « Chicago, Ill. ¢ Detroit, Mich. * Cleveland, Ohio 
Pittsburgh, Pa. * New York City and Syracuse, N.Y. * Boston, Mass. * Washington, D.C. « Burlington, Ontario, Canada 
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ZERO-OXYGEN 


DEAERATOR you DON’T NEED 
sodium sulphite! 


True boiler system corrosion protection 
... oxygen removal to .005 cc/liter 
actually achieved under all load variations 


The plain fact is, if you have to add something like sodium sulphite 
to a deaerator for final scavenging of oxygen, you just aren’t getting 
full deaeration. (And you could get some bad side effects, worse than 
the oxygen itself.) 


The unique Schaub principle employs 1) external “superheating” 
to above boiling point in the deaerator . . . 2) “explosive” flash-down 
to release all dissolved gases . . . and 3) fully vented operation. This 
completely eliminates the air-fill problem and thermal efficiency 
compromise common to all conventional design deaerators using 
internal heating and restricted vent. For you this adds up to actual 
“zero” oxygen removal (to .005 cc/liter) with excellent thermal effi- 
ciency under wide load variations — with no need for “additives” 


Further, it’s a simple, fully safe system that takes less maintenance 
and attention, requires less head room, has fewer internal parts, and 
no “pressure shell” insurance premiums to pay. And exclusive Chro- 
masoid lining guarantees against shell corrosion failure for 10 years! 


For new installations or added deaerating capacity 
(up to 125,000 lIbs./hr.) get the facts on the 
SCHAUB Zero-Oxygen now — from your Schaub 
representative or Write for Bulletin 575. 


MAIL THIS COUPON FOR FREE DATA BOOK... 


FRED H. SCHAUB ENGINEERING COMPANY 
CHICAGO 23, ILLINOIS 


FRED H. SCHAUB ENGINEERING COMPANY 

2103 SOUTH MARSHALL BOULEVARD, CHICAGO 23, ILLINOIS 
Please send me with- 
out cost or — 
my personal copy 
Bulletin 575 on Company 
Boiler Feedwater Addr. 
Deaeration theory ess, 
and practice. 


Name 











City. Zone State 

















quire engineers in production, 
manufacture, transportation, distri- 
bution, or communications work to 
be registered. Exempted would be 
officers and employees of any 
transportation company or public 
utility subject to regulation by the 
Alabama Public Service Commis- 
sion, the Federal Power Commis- 
sion, or any similar agency, pro- 
vided the engineer's compensation 
is not based in whole or part on 
payment of a fee. 


Lauds Scale Models 


During the 41st national meeting 
of the American Institute of Chem- 
ical Engineers in St. Paul, Minn., a 
few days ago, the scale model was 
termed “the greatest tool devel- 
oped by the chemical engineer.” 
Robert R. Kitchen, U. S. Army 
Chemical Engineering Command, 
explained that “. . . with its proper 
use the chemical engineer can de- 
sign better plants, build these 
plants for less money, and reduce 
operating and maintenance costs.” 
Advantages of the scale model 
Kitchen listed were: reduction in 
the number of expensive field 
changes in design, elimination of 
pipe interferences, use of the mod- 
el as a training and communications 
aid, reduction of shutdown time 
through proper planning of major 
modifications, improved communi- 
cations with clients and customers, 
ease in estimating, and releasing of 
experienced engineers for other 
work through a reduction in pre- 
liminary drawings needed. 


Science Not for Waste 

American Society of Mechanical 
Engineers’ president, Glenn B. War- 
ren, has announced a program to 
chop the “dangerous time-lag” be- 
tween scientific discoveries and 
their practical application. 

Delays constitute “our greatest 
single handicap in competing with 
Soviet and other state-controlled 
industry,” Warren said. 

He named Fenton B. Turck, 
New York City consulting engi- 
neer, to head the program. “The 
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Easily installed — Butyl preformed gaskets Faster glazing — installation of lights is 
can be installed on-site or in the shop. They done quickly and more efficiently when edges 
protect panel edges during handling. are protected by Butyl preformed gaskets. 


Modern mullion, sill and transom design requires highly efficient sections that 
insure a reliable sealing job. Low-cost Enjay Butyl rubber enables the design 
of trim, neat window details — provides a permanent weather-tight seal. In 
this application Butyl does a better job than conventional rubbers because 
Butyl gives superior resistance to ozone, sunlight, heat and moisture. This 
means Buty] resists cracking, crazing and loss of elastic properties. 

Butyl preformed gaskets and spacers installed in this large research center 
located at Florham Park, N. J. were manufactured by Pawling Rubber Corp., 
Pawling, N. Y. For more information how Butyl rubber can help solve your 
design problems, contact your nearest Enjay office. 


EXCITING NEW PRODUCTS THROUGH PETRO - CHEMISTRY 


ENJAY COMPANY, INC. 


15 West 51st Street, New York 19, N.Y. 
Akron « Boston « Charlotte « Chicago « Detroit « Los Angeles « New Orleans « Tulsa 
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Architect: Voorhees, Walker, Smith, Smith & Haines 
Contractor: Frank Briscoe 


ENJAY BUTYL 


solves weather problem and seals for sure! 


All-around weather protection — the supe- 
rior resistance of Butyl to ozone, sunlight, 
heat and moisture provides a sure seal. 


Enjay’s extensive laboratories 
and expert staff are always glad 
to provide technical assistance. 





HEINEMANN HAS A CURE 
FOR THE NUISANCE TRIPPING AILMENT 


THE SYMPTOMS of panelboard sickness are easily recognizable. 
Breakers trip mysteriously. Service is interrupted 
without apparent reason. Yet there is no evidence 
of circuit faults. 


THE CAUSE of the malady is, usually, ambient heat acting 
upon thermal-type protectice devices. Such devices 
are designed to respond to the heat produced by load 
current. Trouble is, ambient heat gets added in with 
current-produced heat. Result: “artificial” overload- 
ing of the circuit . . . nuisance tripping. 

THE CURE is obvious. Change over to circuit protectors that 
are not heat sensitive. Heinemann circuit breakers, 
for example. Heinemann breakers are magnetically 
actuated, have hydraulic time delay to allow for start- 
ing inrush or harmless transient overloads. They 
operate directly on load current, not the heat gen- 
erated by that current. So: there’s no heat effect on 
current-carrying capacity. No nuisance tripping. Just 
safe continuity of service . . . always. 


FOR MORE INFORMATION, SEND FOR BULLETIN 3103 


HEINEMANN, 
ELECTRIC COMPANY 


127 Plum Street, Trenton 2, New Jersey 
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flow of scientific findings to indus- 
try now runs like molasses. Scien- 
tists must think more in terms of 
putting their discoveries to work. 
And engineers must be more alert 
to use improved products and tech- 
niques, be less resistant to change,” 
Turck declared. 


It Had to Happen 


Taken from a recent American In- 
stitute of Architects meeting re- 
port: “The Board expressed its ap- 
preciation of the work of its Com- 


” 


mittee on Committees .. . 


Soils Consultants 

During the American Society of 
Civil Engineers annual meeting in 
Washington, D. C., this month, a 
conference will be held to form an 
association of consulting soils and 
foundations engineers. 

David M. Greer, chairman, ex- 
plained that during the past year 
a group of Texas engineers, who 
had been meeting informally to 
combat the issuance of invitations 
for consulting engineers to submit 
bids for soils and foundation in- 
vestigation projects, has indicated 
an interest in joining a national 
group if any is formed. 

Also scheduled for discussion is 
the problem of affiliation. The 
group will have to decide whether 
it can best function as a part of 
ASCE, the National Society of Pro- 
fessional Engineers, or the Con- 
sulting Engineers Council. 


Good Business 


A Minnesota firm, Butler Manu- 
facturing Co. of Minneapolis, which 
has adopted a policy of not using 
the title “engineer” except for regis- 
tered professionals, is finding that 
the policy is good business. 

Aside from the obvious legal 
merits of the policy, the company 
finds an added advantage — “the 
very real sales reason that loose 
use of the word ‘engineer’ by a 
nonregistered or nongraduate engi- 
neer is resented by the customer 
or prospect who is a graduate or 
registered engineer.” 
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Three Important Signal Systems 


from Honeywell! 


@® Clockmaster Time and Programming Systems 


@® Fire Detection and Alarm Systems 


©” Surveillance Alarm Systems 


Honeywell Clockmaster* Systems are avail- 
able in either synchronous wired or minute impulse 
types. In both systems Honeywell furnishes flush or 
surface mounted clocks in 9”, 12”, 15” or 18” dials. 
Both systems are self-correcting every hour with in- 
dependent correction for each clock in the system. 

A switch on the master clock permits substituting 


manual switching or silence instead of automatic 
programming. Quick-change calendar device per- 
mits silencing any circuit during any 12 hour period 
of the week. A spring power unit is available for 
emergency use during power failure. Honeywell's 
system is especially wanted in schools because it 


offers the easiest-to-set programming on the market. @ @ @ @ @ 





Here’s why Honeywell 
Clockmaster Programming 
is the easiest to set! 


“10 


Easy-to-set signal drum. Honeywell’s Clock- Easy-to-read numbers: Link chain rugged- 
master eliminates fuss and bother from program ness. Numbers on the signal drum are large, easy 
setting. Just turn signal drum to time, slip steel pin to read, and never confuse the program setter. Two 
through chain links and slide on one of the re- precision link chains, color-coded for day-night iden- 
usable plastic rollers. To change signal, roller can tification, guide the entire program whether it includes 
be shifted without affecting any other part of the three circuits or six. Chains are rated at twenty times 
program. Special round pin-in-square-hole con- load for insurance against breakage. Chains run contin- 


struction holds each signal roller firmly in place. uously over idler gears. No piling at bottom of cabinet. 


Dial-it clockwise program unit. Master 
time and master signal units are positively linked 
together. No chance for them to get out of step. 
When a program is set, the time setting knob is 
turned. As the clock hands reach the desired 
time, the program drum turns, too. In the same 
way, if power is interrupted, programmer runs 
on spring power with the master clock. When 
power is restored, signals again are right on 


schedule. 





Honeywell's complete fire 
detection and alarm 

equipment offers greater 
flexibility... one reliable source! 





Detector Manual Station W247 Panel 


Now depend on one reliable source, Honeywell, for a fire tion, furnishes all components, too—panels, detectors, 
detection and alarm system to meet the requirements of manual stations, switches, bells, horns and buzzers. 
any building. Honeywell furnishes manual, automatic They’re all built to rigid quality standards—all backed 
and sprinkler-water-flow systems, singly or in combina- by Honeywell and famous Honeywell service. 


Numbered lights identify a fire’s location with 
Honeywell’s W237 panel. This enables a super- 
visor to direct immediate fire fighting measures. 
Other features of this system include electrical 
supervision of the detecting circuit. Trouble 
signal and light indicate any wiring break. 
Signal may be silenced until repairs are made 
but trouble light stays on. Alarm will sound 
even if there is a break in the detecting circuit. 
And entire system may be tied in to local fire 


and police headquarters. 


Honeywell’s W247 panel uses a 2-wire circuit 
designed so that both detector and alarm cir- 
cuits are electrically supervised. Any wiring 
break is immediately indicated by a trouble 
signal. If system is connected to a municipal 
alarm, a switch disconnects it during fire drills. 
Features large bell capacity—up to 5 bell cir- 


cuits Operating a total of up to 50 bells. 





Honeywell Surveillance Alarm Systems 
help prevent breakdowns of critical equipment 


with economical one-man supervision 


Wherever important operating equipment is scattered 
throughout a building or group of buildings it requires 
frequent checking. However, it needs actual maintenance 
attention only if there is trouble. Honeywell Surveillance 
alarm system replaces intermittent personal checking with 
continuous automatic supervision of boilers, compressors, 
tank levels, fans, motors and other critical equipment. 

Red lights identify and locate trouble. Panel super- 
visor at central location can communicate with main- 
tenance men who will correct trouble before it becomes 
extensive enough to cause a breakdown. 

Unique circuitry permits a single pair of wires to 
carry warning signals from several pieces of equipment in 
the same area and to provide emergency communications 
with the area. 

All connecting wires are electrically supervised so 
that any wiring break sounds a trouble signal. Thus the 
system supervises itself as well as the equipment it guards. 
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EVERY SYSTEM BACKED BY HONEYWELL’S 
UNIQUE MAINTENANCE AGREEMENT 


And it’s backed by 112 Honeywell sales- 
service offices throughout the country 


With every one of these Honeywell Sig- 
nal Systems, Honeywell offers a unique 
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maintenance agreement to the owner. 
For a low annual cost, Honeywell pro- 
vides periodic maintenance and inspec- 
tion by factory-trained experts. 


Parts and repairs, if ever needed, are 
provided at no additional cost. Emer- 
gency calls answered without charge. 


NOON 


U.S.A 


NNOAOOODOOOHODAC 


which bring service personnel within 
reach of any installation. 


For more information about this Honey- 
well Maintenance Agreement or about 
any of the systems described here, call 
your local Honeywell office. Or write 
Honeywell, Dept. ES, Mpls. 8, Minn. 


Honeywell 
Fat ia. Control 


u 


NDHOOO0HDOOO0DN0OO0D00000000000000000000000000000000000000000 





NOW FROM BENJAMIN 


LUMI-FLO 


the proven 3 in 1 troffer 


FROM A SINGLE SOURCE 
Lighting 
v Cooling 
v Heating 
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Air flows from duct through 
fixture, by-passing lamps 
completely. 


St versatile troffer ever created. 

ditioned troffer proven in over one- 

allations from coast to coast—it’s 

s efficient —it’s revolutionary. Combined 

g, heating and air-conditioning in one unit, 

makes possible more attractive interiors by com- 

pletely concealing the air diffuser, thus eliminating 
cluttered ceilings. 


paige ye een and tested by the most respected name 
in the lighting industry, the Lumi-Flo troffer offers 
mc engineering freedom for those who design with 

ight. 
Available in a variety of For fixture engineering at its finest, look to 
styles with glass or plastic Benjamin. Your local Benjamin representative will 
lenses “— sap ten = bag to help you. Contact him on any problem 

: ... large or small. 


ELECTRIC MFG. CO., Des Plaines, lilinois 
Subsidiary of THOMAS INOUSTRIES 
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WITH THE INCREASING USE of elec- 
tronic computers on the West 
Coast, the engineering associations 
and societies have been giving the 
subject considerable attention. Fol- 
lowing UCLA professor Morley 
English’s statement that eventually 
80 percent of the work now done 
by structural engineers will be ac- 
complished by the use of comput- 
ing machines, consulting engineers 
were asked to give their answers 
to these pertinent questions: 

{ When is it economical to use an 
electronic computer, and what fac- 
tors influence the decision to buy 
or rent a machine? 

{ What problems in your field of 
engineering lend themselves to ef- 
ficient use of computers? 

{ Will the use of computers place a 
limitation on the opportunities of 
young engineers for advancement in 
their profession? 

H. Loren Thompson, of Stevens 
and Thompson, Portland, does not 
doubt that the use of electronic 
computers for the solution of civil 
engineering problems will increase 
in the future. He emphasized that 
the ASCE already has had a con- 
ference on electronic computation 
in Kansas City. The minutes of 
that conference, published in a 400- 
page book, covered general re- 
marks by various authorities, a dis- 
cussion of programming, coding 
and organization, and mathematical 


from the West Coast 


RALPH S. TORGERSON 


West Coast Editorial Representative 


What 


methods of approach as applied to 
structural design. 


Solving Water Problems 


In answer to the specific questions, 
Thompson said, “Our office serves 
the general field of civil engineer- 
ing and as yet we cannot economi- 
cally use electronic computers. It 
would appear to me that a con- 
siderable work load of a repetitive 
type must be on hand before elec- 
tronic computers can be used eco- 
nomically. The problems that we 
have in our general civil engineer- 
ing design require a diversified 
knowledge and the repetitive factor 
is not present to the extent neces- 
sary for profitable use of electronic 
computers. 

“The engineering problems we 
encounter which would lend them- 
selves effectively to solution by 
computers would occur in system 
studies for water distribution, rout- 
ing flood flows, and in design of 
structural members where repeti- 
tion of the same general type of 
structure is involved. 

“Although I can only speak from 
conjecture, I doubt that the use 
of computers will limit opportuni- 
ties for the young civil engineer 
to advance in his profession. Ad- 
mittedly, the younger civil engi- 
neer will be the one who is called 
upon to program and possibly su- 
pervise the use of the electronic 


Can Computers Do For You? 


computers. However, to do this he 
must be well grounded in engi- 
neering fundamentals, for the ma- 
chine will not provide answers that 
are appropriate if the data sub- 
mitted is not based upon sound 
analysis. 

“Some engineering offices on the 
Pacific Coast have rented electrenic 
computers for their own use. One 
such firm is Tudor Engineering 
Company of San Francisco. This 
firm has found considerable ap- 
plication for the computer in its 
own operations, and, I believe, 
makes available any free time to 
other engineering organizations on 
a rental basis.” 

David L. Narver, Jr., of Holmes 
and Narver, Inc., Los Angeles, re- 
ports that his firm has made only 
limited use of computers. “Nearly 
all of our work,” said Narver, “is 
either of the ‘horse-sense-de- 
termines-the-answer’ variety, or the 
once-only’ variety. The horse sense 
approach is the kind where a good 
engineer knows the critical points, 
and designs on that basis. Most of 
the cost on such a project is in 
drafting. The once-only design is 
the kind where programs are not 
available. In this situation, special 
programming takes longer and 
costs more than a solution based on 
the conventional approach. 

“We have used computers in de- 
signing hydraulic networks and 
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Inset photo shows Biscayne Substation 
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B.E-Goodrich Chemical «+ materia 





of Florida Power & Light Company where pipe- 
conduit made from Geon is used, as shown in 
large photo. B.F.Goodrich Chemical Company 
supplies the Geon polyviny! material 

for many pipe manufacturers. 


At 125 substations... 





FP &L plans for future 
.. . uses conduit of Geon 


Florida’s rapidly expanding economy 
has called for fast, sure growth on the 
part of Florida Power & Light Com- 
pany. At 125 distribution substations 
located throughout the state, FP&L 
has installed conduit made of Geon 
rigid vinyl—as much as 3,000 feet at 
some locations. 

Conduit of Geon rigid viny] is light- 
weight and economical to install—and 
promises satisfactory service far longer 
than ordinary conduit because it is 
unaffected by most causes of corrosion. 
Internal and external surfaces stay 
smooth—like new through the years. 


B.EGoodrich 
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Geon resists the corrosive effects of 
salt water, gases, chemicals, and acid 
or alkaline soils. It also resists sunlight, 
fungi, bacteria, moisture, heat and cold. 
It offers high tensile or impact strength 
and is not affected by galvanic corrosion. 

Engineers are finding new and cost- 
saving uses for pipe and conduit made 
of Geon in many applications, both 
above ground and underground. 
For information, write Dept. FC-3, 
B.F.Goodrich Chemical Company, 
3135 Euclid Avenue, Cleveland 15, 
Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 





B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON polyvinyl materials - HYCAR rubber and latex - GOOD-RITE chemicals and plasticizers 


77 











rapid, natural 
water circulation 


2-PASS DESIGNS 


ontinental 
AUTOMATIC BOILERS 


One of the important advantages of the Continental 2-Pass design 
is the large diameter combustion tube providing maximum heat 
release volume, surrounded by concentric location of tubes in the 
water circulation path to eliminate accumulation of any insulating 
gas pockets. Large clearances are provided between tubes and 
combustion chambers as well as between tubes and outer shell. 
This assures unimpeded rapid water circulation down around the 
shell and up around the furnace. 


Other Continental features make this 2-Pass Automatic Boiler the 
one boiler with the most practical and economical approach to 
heat transfer of all packaged boilers today... Write today on 
your company letterhead for latest data designed to show how you 
can save with a Continental. 


NEW 
CONTINENTALS- 
NEW SAVINGS 


Two new 90 hp. 
Continental 2-Pass 
Automatic Boilers in- 
stalled in industrial 
plant for economy in 
heating, reduced 
maintenance costs. 


CONTINENTAL BOILER Division 


BOILER ENGINEERING & SUPPLY CO., Inc. 


Phoenixville, Pennsylvania 





guyed towers and on surveys, but 
have not found them particularly 
economical. I understand it is now 
possible to program a multistory 
commercial building, but we do 
not do that sort of design.” 


Needs Special Computer 


H. J. Brunnier, structural engineer, 
San Francisco, has been looking 
for a computer to calculate moment 
distribution and continuous frames 
because of large potential savings 
in time. However, a representative 
from a well-known computing ma- 
chine manufacturer was given the 
problem, and failed to come up with 
a solution. 

“It is our belief,” said Brunnier, 
“that this work probably will re- 
quire a special type of machine. 
Because of the limited field, the 
expense for such a machine is not 
presently warranted.” Brunnier did 
not believe that the use of com- 
puters will limit the opportunities 
of young engineers as the machines 
will simply eliminate the drudgery 
of engineering. 

James Kesler, chief structural en- 
gineer of Daniel, Mann, Johnson, 
and Mendenhall, Los Angeles, says, 
“It has been our experience that 
the cost of machine computation 
must, first of all, be less than con- 
ventional calculation methods. The 
costs of programming, debugging 
the program, and input and opera- 
tion must be weighed against the 
actual man-hour costs without ma- 
chine aid, while considering the 
increase in productivity per man 
when machine techniques are used. 
We have found that simple prob- 
lems, unless highly repetitive, do 
not now prove economical for ma- 
chine computation. However, there 
are many indications that complex 
structural problems, particularly 
multistory rigid frames, may be 
solved by machine methods. It is 
probable we will adopt electronic 
computation on many projects that 
our firm is just now beginning to 
develop. 

“In a firm such as ours, the de- 
cision to rent or buy a machine is 
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NEW-— 
52-PAGE 
BULLETIN ON 


LACLEDE 

STRAIGHT 

CHORD 
SME Etoo: secs comrany 


SAIMT LOUIS, MISSOURI 


JOISTS 


"S” AND “L” SERIES 


Design and Construction Features 
Dimensions and Specifications 
Load and Spacing Tables 


Installation Data 


Laclede Steel Co. 
812 Olive St. 


St. Louis 1, Mo. 

NAME____- Ze 

COMPANY_ 

ADDRESS. 

CITY : ZONE__ STATE___ 
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Yes, Dart Unions fit tighter and last longer because their two bronze 
seats are precision ground to a true ball joint. You get a drop-tight 
connection without straining arm, wrench or union. What’s more, 
a Dart uncouples just as easily. Ask your supplier. 


QUICK FACTS 


@ Extra wide bronze seats resist pitting and corrosion. 


@ Nut and body of air-refined, high test malleable iron are practically 
unbreakable 


@ Heavy shoulders can withstand the toughest wrench abuse 


@ Each Dart is individually vacuum-tested 





DART UNIONS Products of DART UNION COMPANY PROVIDENCE 5, R.1. 


GENERAL gy Tollactolal <3 COMPANY 


SALES 393 LAFAYETTE STREET, NEW YORK 3, NEW YORK 
AGENT BRANCHES: NEW YORK 3 
PITTSBURGH 22 * BOSTON 10 * ROME, GEORGIA 


AVAILABLE THROUGH YOUR LOCAL DISTRIBUTOR 








purely one of work load. If enough 
work can be set up to justify the 
cost, we would purchase an ap- 
propriate machine or lease on long 
term. We feel that the type of 
problem best suited for electronic 
computers will occur in multistory 
rigid frame design and in statically 
indeterminant systems. Immediate 
availability of answers and almost 
unlimited opportunity for rerun 
and refinement are only two of the 
benefits of using electronic com- 
puters in these areas. This type of 
problem is normally very time-con- 
suming when done by normal slide 
rule methods. 

“We do not think that the elec- 
tronic computer will limit the 
young engineer’s advancement. Any 
device which increases the produc- 
tivity of the young engineer will 
make it possible for him to devote 
more time to new developments 
and the creative aspects of his pro- 
fession. Computers will reduce the 
man-hours required for repretitive 
and routine calculations. We thus 
are increasing our available engi- 
neering manpower for use on new 
projects and new developments not 
previously possible. Opportunity is 
unlimited. 

“These remarks, so far, have been 
limited largely to the field of struc- 
tural engineering. Within our of- 
fice, civil and mechanical engineer- 
ing offer just as much promise for 
computer use. Considerable study 
is being given to the use of com- 
puters on all types of fluid flow 
problems, from hydrology to 
process piping. 

“We also are considering what 
may possibly be a unique applica- 
tion of computers in the engineer- 
ing and architectural field. In the 
planning of facilities, unlimited 
combinations and arrangements of 
the basic units of a project may be 
investigated in mathematical terms. 
Such an analysis, in terms of cost 
and function, can determine the 
best type and arrangement of the 
individual parts of a project, break 
it down to any desired degree of 
accuracy, and with any number 
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Check Up On Elevator 


Performance... 
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HAUGHTON 


Now—elevator performance in any building can be precisely 
measured under all traffic conditions for any predetermined 
time period. Through our development work in Elevonics*, 
new instrumentation has been created that “‘sees” every move 
an elevator makes... and automatically charts a continuous 
visual record of starts, stops and waiting time. 

This information is of incalculable value to evaluate the 
quality of elevator service. And it provides, for the first 
time, a truly uncontestable basis for sound corrective action. 


HAUGHTON 


ELEVATOR COMPANY 


























elevonics © 


* aughton’s advanced program in elevator systems re- 
search and engineering, with specific emphasis on the 
creative application of electronic devices and instrumen- 
tation for betterment of systems design and performance. 


This is but one of many ways that Haughton skills and ex- 
perience are shaping the new technology in vertical trans- 
. and creating superior new standards for design, 
modernization, maintenance. 


portation .. 


Swift, smooth, dependable elevator service is an unfailing 
source of satisfaction for building occupants, visitors and 
owners. Be certain your elevators are doing the best possible 
job. Ask your Haughton representative to let you see them 
in action—through the eyes of Haughton Elevonics. 


DIVISION OF TOLEDO SCALE CORPORATION 


EXECUTIVE OFFICES AND PLANT + TOLEDO 9, OHIO 


FACTORY BRANCHES TO SERVE YOU COAST TO COAST 





BARNEBEY’S NEW ECLECTIC READER* 


LESSON IV. 


mer’cy chir’cdal pu’rif¥ 


savings gym-na’ si-tim ac’ ti-vated 





THE BUDGET STORY 


1. ‘‘Merey,’’ exclaimed Mr. Fotheringham, chairman 
of the budget committee. ‘‘Are you going to recireu- 
late all the inside air in that girls’ gymnasium? Why, 
it will smell like a girls’ gymnasium.”’ 

2. Clement, a forthright young engineer, spoke up. 
‘The recirculated air will be purified with activated 
charcoal, well known for its ability to remove odors 
and impurities. The savings in heating and cooling 
will be considerable.”’ 

3. ‘Has this ever been done?’’ 

4. “‘It is being done every day,’’ replied Clement. 
D. “Gym dandy!’’ exclaimed Mr. Fotheringham. 


We invite you to send for an impressive list of air con- 
ditioning installations made most economical with the 
use of activated charcoal. Ask for Bulletin T7334. Just 
write Clement, c/o Barnebey-Cheney, Columbus 19, Ohio. 


Barnebey Cheney 


*We gratefully acknowledge American Book Company's permission to use the illus- 
tration, and tip our hats to McGuffey whose First Reader is more than 100 years old. 
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of parameters. The goal is optimi- 
zation through comparison studies 
from many angles. We feel this 
technique will assist greatly in 
forming sound judgments in the 
planning of complex installations. 
It may well lead to new and star- 
tling concepts of project planning.” 

Don Kroeker, of J. Donald Kroe- 
ker and Associates, Portland, re- 
ports that his firm has no computa- 
tions so complex that they cannot 
be handled by slide rule and ob- 
jective head work. “There are very 
few factors or conditions in me- 
chanical work,” he reports, “in 
which the components involved in 
a computation are repetitive and 
require accuracy to three signifi- 
cant figures. I know of very few 
mechanical engineers in our field 
who make use of electronic com- 
puters. One is Tom Simonson in 
San Francisco who uses IBM serv- 
ice facilities to check the capacities 
of cooling coils.” 


Useful for Multistory Buildings 


S. B. Barnes, of S. B. Barnes and 
Associates, Los Angeles, said that 
his firm had not yet used electronic 
computers but had been giving the 
matter serious consideration. “I 
would say that at least 50 percent 
of the projects designed by struc- 
tural engineers are too small to 
warrant their use now or in the 
future,” said Barnes. “Multistory 
building design involving rigid 
frame analysis will, 1 believe, be 
more economical with computer 
calculations, at least above mini- 
mum height. 

“One of the problems involved 
is estimating required time. Pre- 
liminary runs may need to be made 
for a certain set of criteria. Then 
the criteria are changed, and per- 
haps changed again. In this stage 
we need ‘experienced guesses.’ 
Maybe this experience can be ob- 
tained by setting up the equations 
for a machine and checking the 
solutions, but the effect of indi- 
vidual variables is more easily ob- 
served and learned by the old 
arduous method. Only larger jobs 
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from pioneers... 


+. 


to pacesetters 


CERTIFIED 


‘The pioneer of Airfoil Blading 
is the pacesetter again! 
Now — Westinghouse Airfoil All-Purpose 


Centrifugal Fan performance data is AMCA 
certified! 


Take advantage of the only complete 
Airfoil Centrifugal Fan line with AMCA certi- 
fication. Call your Sturtevant Division Sales , AUTP uw’ Fy 
Engineer or write for Catalog 1121 on Series i ALAA 
8000 Airfoil Fans to Westinghouse Electric AM/, 
Corporation, Hyde Park, Boston 36, Mass. 


PLANTS AT HYDE PARK, MASS., LA SALLE, ILL, BERKELEY, CALIF. 


you CAN BE SURE...iF iTS West i nghou Se 


Watch ‘‘Westinghouse Lucille Ball-Desi Arnaz Shows” CBS-TV Mondays 
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or Effective 
tration =. 3? 


You can rely on this 


NUGENT 
FILTER 


When the job calls for filtering amine or glycol solutions, 
the Nugent Bag-Type Filter is the economical answer. All 
metal cartridge components are fabricated of stainless steel 
for MEA and DEA solutions, offering maximum resistance to 
the corrosive action of the fluid. The bags themselves are of 
close, evenly woven, lintless, acid-resisting textile material. 


These filters will remove foreign solids as small as .0017’. 
Gas processing plants employing amine solutions for scrub- 
bing have found Nugent filters the ideal method for removing 
iron sulfide formed by this operation. Heat exchangers and 
other equipment within the plant receive maximum protec- 
tion from clogging when Nugent filters are introduced into 
the processing system. 


If your equipment demands this kind of protection, give it 
the benefit of Nugent filters. Available in a wide range of 
sizes and types. Write for complete information. 


3460 CLEVELAND STREET, SKOKIE, ILLINOIS — 


OIL FILTERS © STRAINERS e TELESCOPIC OILERS 


OILING AND FILTERING SYSTEMS e OILING DEVICES 


SIGHT FEED VALVES e FLOW INDICATORS 


j 
| 
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warrant the expenditure of an 
hour’s rental on some of the ma- 
chines. The young engineer will 
have to take care that he gets a 
well rounded experience, and is 
not continuously delegated to 
setting up computer equations and 
translations.” 


Prepare for Computer Use Now 


William W. Moore, of Dames and 
Moore, San Francisco, reports that 
his firm has been studying the use 
of computers on some soil engi- 
neering problems for several years. 
“I believe electronic computers will 
be useful in soil engineering,” said 
Moore, “for analyzing slope stabili- 
ties, settlement patterns for com- 
plex structures, supporting capaci- 
ties for piling, and many other 
problems. For example, the use of 
computers may make it economi- 
cally feasible to consider the effects 
and behavior from a wide range 
of different lengths and types of 
piling, and design loads on piling. 
Such considerations often have an 
important bearing on the cost of 
construction and continued be- 
havior of a project. At present, most 
of these decisions are made by in- 
tuition, or may be based on a 
limited amount of calculation. How- 
ever, even if the computer is avail- 
able, the results will be no better 
than the assumptions made in pre- 
paring data to be fed into it and 
the evaluation of results which 
come out. 

“It is my belief that the engineer- 
ing profession should prepare it- 
self to use computers where and 
when they have useful applications. 
However, I think we must keep 
alert to avoid falling into a false 
sense of security based on numeri- 
cal results which come out of 
computers. Decisions based on en- 
gineering analyses made with com- 
puters must recognize limitations 
of the assumptions made in pre- 
paring data for the computations 
and in preparing the computer 
program. A lack of full apprecia- 
tion for the many indeterminate 
and intangible factors which enter 
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The ‘‘ A 325” and three radial marks 
on the head guarantee that this bolt 
is made of high carbon steel, and 
meets or exceeds rigid ASTM A 325 
specification. The .‘L"’ identifies it 
as a genuine Lamson & Sessions bolt. 


This nut is used with both the Lamson 
High Strength Bolt and the Lamson 
High Strength Bearing Bolt. The three 
long indented arcs on the ends of the 
nut indicate that it meets or exceeds 
ASTM A 325 specification. The short 
dashes between the arcs identify it as 
a genuine Lamson nut. 


a new 
-. structural 
bolt 


LAMSON HIGH STRENGTH BEARING BOLT* 


Combines the tensile strength of a hex head high 
strength bolt with the bearing of a rivet. 


Has the highest shear strength and greatest resist- 
ance to slip of all structural bolts. 


This new high strength bearing bolt — developed and manufactured by 
Lamson — offers design, erection and structural advantages over both the 
hex head high strength structural bolt and the Dardelet Rivet bolt. 


° P P t ° 
Size for size, this new bolt costs the same as the other two, yet provides 
a more rigid structure at less cost. Field tests have proved its superiority 
beyond doubt, and already many structures have been erected using 
this bolt. 


The new Lamson High Strength Bearing Bolt is available now through 
20 U. S. Steel Supply Division Steel Service Centers in key locations 
throughout the country. 


Write Lamson & Sessions for Bulletin HSBB. Contains pertinent engi- 
neering data. Firm names, and locations where these new bolts have been 
used will be mailed promptly on request. 

*Pat. App. for 


tCost based on using nuts and 
washers as recommended. 





LAMSON & SESSIONS 


5000 TIEDEMAN ROAD °¢ CLEVELAND 9, OHIO 


Plants in Cleveland and Kent, Ohio « Chicago and Birmingham 
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For High-Viscosity Pumping-- 


Toes | el 


SHUFORD MILLS pumps rubber-resin 
adhesives of 700,000 SSU at 140°F. 


a 


External Gear and Bearing Bracket Type for 
non-lubricating liquids and semi-liquids 


internal Gear and Bearing Type for lubricat- 
ing liquids and semi-liquids 


—S 
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Screw Pumps 
Founded 1905 
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ath ROTARY PUMPS 


Gearex® Pumps 


Mirs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings 


specify 
Sier-Bath 


SCREW 
PUMPS 


@ At Shuford Mills, manufac- 
turers of pressure sensitive tapes, 
5 Sier-Bath Pumps transfer heavy 
liquid adhesive from 
tanks to storage tanks. These 
mixtures, consisting of toluene, 
MEK, natural rubber, synthetic 
rubber, resin and additives, have 
been pumped by Sier-Bath Screw 
Pumps with good success since 
1955. All gears and bearings are 
externally mounted to avoid 
contact with materials pumped. 
A Sier-Bath Hydrex Pump is also 
used to pump varnish and a 
Sier-Bath Gearex Pump handles 
toluene and MEK solvents. 





ier-Bath Screw Pumps maintain 
high volumetric efficiency because 
“Dual-Controlled” precision rotor 
design prevents rotor-to-rotor or 
rotor-to-casing contact—provides a 


; continuous flow without pulsation, 


hammering or vibration . . . without 
strains, misalignment and wear on 
rotors, shafts, bearings and gears. 


Result: Dependable, uninterrupted 
pumping service—less maintenance— 
easier servicing—longer pump life— 
lower overall pumping costs. 


Capacities from 1 to 2,000 gpm.; vis- 
cosities from 32 SSU to 1,000,000 
SSU.; discharge to 1,000 psi. for vis- 
cous liquids, 200 psi. for water and 
light oils. Horizontal or vertical con- 
struction. Corrosion resistant alloys, 
special bodies, stuffing boxes and 
bearings for special needs. See “Yel- 
low Pages” for your Sier-Bath rep- 
resentative or write Sier-Bath Gear & 
Pump Co., Inc., 9257 Hudson Blvd., 
North Bergen, N. j. 


 . 


Hydrex® Pumps 


Member A.G.M.A. 





into an engineering solution can 
lead to poor engineering decisions, 
even though the analyses may be 
carried out to a high degree of 
accuracy by the electronic computer 
operations.” 

Moore took issue with Dr. 
English’s statement that 80 per- 
cent of the work done by struc- 
tural engineers may be accom- 
plished by the use of computing 
machines. “If he is referring to 80 
percent of the total physical labor 
expanded in making calculations,” 
said Moore, “he may well be cor- 
rect. However, I do not regard a 
great deal of that work as strictly 
professional engineering _ service. 
Professional engineering service 
first involves making decisions 
based on results of numerical cal- 
culations. It is then necessary to 
translate these decisions into draw- 
ings and documents which will en- 
able structures to be erected. From 
what I know of this field, I see no 
chance of eliminating the need for 
a high caliber of engineering judg- 
ment. Thus, I do not believe com- 
puters will place any limitation on 
advancement o pportunities for 
young engineers.” 


Computer Rental Time Available 


R. D. Spencer, of Koebig and 
Koebig, Los Angeles, said that 
while his firm did not have an elec- 
tronic computer in the office, they 
have rented time on them. Com- 
menting on the question of buying 
or renting a machine, Spencer said, 
“It is economical to buy or rent 
a computer when the savings more 
than equal expenditures for leas- 
ing or buying the equipment. Other 
factors influencing the decision are 
the speed and accuracy of the com- 
puter compared to conventional 
methods, and the occasional desire 
of a client to have computers used, 
or, conversely, the reluctance of a 
client to accept results that are not 
subject to step by step checking. 
“A computer also may be used 
part time for commercial applica- 
tions such as payroll preparation 
and project cost analysis. However, 
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Superior’s Tangent Tube Wall Construction 


ENDS CASING CORROSION 


The drawing at the right shows the construction of the water 
wall of a Type D Superior Packaged Boiler. 


Note that the tubes are in contact with one another along the 4” CHANNEL 
entire wall. This staggered tangent tube feature, plus a backing BUCKSTAY 
of 2000° castable refractory, %"’ asbestos millboard, and 22” 
insulation protects the casing from damage due to gas pene- 
tration from the positive pressure furnace and its resulting #10 GAGE CASING 
condensation on the inside of the casing. 








So effective is the cooling surface of these tangent tubes and 
their backing, that the boiler may be operated without danger 24" INSULATION 
to the refractory even with a tube plugged and inoperative. 





No finned or bare tube water wall can provide a higher ratio %4" ASBESTOS 
of effective heating surface. MILLBOARD 





Another important design feature of Type D boilers which 
contributes to longer boiler life is the inspection openings both 
top and bottom along the entire boiler tube bank. These in- 
spection openings, shown in the illustration below, eliminate 


the necessity of burning out the casing in order to inspect 
rolled tube joints. 2” TANGENT TUBES 


2000° CASTABLE 
REFRACTORY 
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Tube holes are serrated to insure protection against caustic 
embrittlement. 


D 








PACKAGED BOILER 


For installations requiring capacities from 
11,000 to 61,000 lbs. of steam per hr. or more, 
Type D Superior Packaged Boilers provide the 
ideal answer. True packages, thoroughly en- 
gineered, Type D boilers utilize the proven D 
type tube arrangement. They are built and 
tested as packages with their own burner 
equipment, mechanical draft fan, and controls 
to suit the requirements of the purchaser. 





Write today for Bulletin 13D 


Specialists in PACKAGED BOILERS... exclusively 


PERRIER 


SUPERIOR COMBUSTION INDUSTRIES, INC. PACKAGED BOILERS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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STROMBERG-CARLSON 


congratulates... 


Brown County War Memorial Arena and 


John E. Somerville Associates 


The 6,500-seat Brown County War 
Memorial Arena in Green Bay, Wis- 
consin, is one of the finest sports au- 
ditoriums in the country. Its sound 
communication system by Strom- 
berg-Carlson helps make it so. 

The superb quality of sound re- 
inforcement for sports events and 
shows results from the use of high- 
fidelity 15” coaxial speakers housed 
in Stromberg-Carlson’s famous, ex- 
clusive Acoustical Labyrinth® en- 
closures. This arrangement provides 
sound quality far superior to con- 
ventional methods of coverage. 

High-fidelity speakers are also a 
key feature of a “satellite” system 
that provides sound reinforcement 
in the Arena’s Memorial Hall. 


The sound systems that meet the 
specific requirements of this entire 
entertainment plant are “custom- 
engineered” from standard Strom- 
berg-Carlson components. The re- 
sult is unsurpassed economy, effi- 
ciency and ease of installation. 

These advantages are available to 
meet the needs of your clients. Our 
field engineers will be glad to con- 
sult with you on any project. Our 
factory-trained distributing organ- 
ization is ready to handle all instal- 
lation and maintenance problems. 
You’ll find their names in the Yel- 
low Pages under ‘Public Address 
& Sound Equipment,” or write to 
Special Products Division, 1440 N. 
Goodman Street, Rochester 3, N. Y. 


Architects and Engineers: John E. Somerville Associates, Inc. of Green Bay, 
Wisconsin. Sound installation by Continental Sound Engineering, Milwaukee. 


“There is nothing finer than a Stromberg-Carlson” 


STROMBERG -CARLSON 
a, oivision or GENERAL DYNAMICS 
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the cost of owning and operating 
this equipment is probably still 
uneconomical for most private 
firms engaged in diversified work, 
unless large design problems re- 
quiring many repetitious calcula- 
tions are encountered frequently. 

“We have used electronic com- 
puters very successfully in the so- 
lution of structural problems en- 
countered during design of rein- 
forced concrete box storm drains 
involving moment distribution. For 
example, we have a program which 
gives a complete solution for a 
double box even to showing rein- 
forcing steel required. The solution 
takes one hour to complete with 
the electronic computer, but a de- 
signer would require approximately 
one week to develop the same in- 
formation. Such a program is 
laborious to prepare and there must 
be many similar problems to make 
it worthwhile. Repetition is the key 
to computer economics. Almost any 
problem is a good prospect if it 
occurs frequently enough, es- 
pecially if a small amount of input 
data results in the elimination of 
lengthy computations. 

‘Computers designed for engi- 
neering applications normally will 
be found economical in solving 
problems in structural analysis, hy- 
drology, highway design, and in 
other fields requiring repetitive and 
laborious calculations. 

“We believe that young engineers 
will benefit most from the use of 
computers, in that these devices 
eliminate repetitive and _ tedious 
computations, thereby freeing men 
for more creative work. Labor sav- 
ing devices normally do not de- 
prive people of work; they merely 
make it possible for the same peo- 
ple to do more work. Young engi- 
neers could quickly adapt them- 
selves to the use of this new tool. 
Study in applicable techniques un- 
will be a part of the curricula in cn- 
gineering schools soon.” 


Government Agencies Competitive 


Spencer also mentioned another 
aspect. “Modern equipment will be 
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Whether it’s a modern, attractive office building 
(above) or a spacious factory (left), you'll find the 
exact building you need in the Parkersburg Plan, 


Build exactly what you want... fast! 


Whether you need a warehouse, terminal, 
factory or business office, you'll find just 
the building you want in the Parkersburg 
Plan. Your experienced Parkersburg Dealer- 
Erector can give you complete information, 
including financing arrangements. Look for 
his name in the yellow pages under 
“Buildings, Steel’? or write to Parkersburg 
for Data Book BD-959-9. 


Your Parkersburg Building is tailored to your 
exact requirements. Production line efficiency 
and thousands of hours of engineering expe- 
rience give you a top-quality, fire resistant 
metal building with maximum economy. 
Your Parkersburg Metal Building will go 
up fast, significantly faster than conventional 
structures. Parkersburg high-quality con- 
struction means years of low maintenance. 


_ PARKERSBURG @& METAL BUILDINGS 


BUILDING DIVISION + THE PARKERSBURG RIG & REEL COMPANY ¢ PARKERSBURG, WEST VIRGINIA 
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NOW 


an entirely new concept 
in water cooler design! 





Completely self-contained, refrigerated 
electric wall fountain. Capacity: 13 g.p.h. 


TEMPRITE 


.-. the “quality line” presents 


WALL-TEMP 
Model WT-13 


With completely new functional beauty 
and great new flexibility —wall mounted 
model WT-13, by Temprite, presents 
an entirely new concept in the design 
engineering of drinking water coolers. 
Designed for maximum architectural 
efficiency wherever self-contained 
coolers are specified—Model WT-13 
is in complete harmony with today’s 
building carey 


| 1 Mounts flush to wall. 

| 2 Fully concealed plumbing. 
| 3 Ample head room. 

| 4 Floor cleanliness; 

| foot freedom. 

| 5 Extra deep basin. 


6 Mounts at child’s height 
if desired. 


TEMPRITE PRODUCTS CORPORATION 
P.O. Box 72-E, E. Maple Rd., Birmingham, Mich. 


Send me literature on the new Temprite “WALL- 
TEMP” Model WT-13 self-contained water-coolers, 


Company. 





Name 





Address. 
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expected to perform an increasing 
amount of any work which it is 
able to accept. Many govern- 
mental agencies with large volumes 
of repetitive processes now are per- 
forming work with electronic com- 
puters. It is quite possible that 
these agencies may attain efficiency 
through the use of computers to 
the point where they may compete 
favorably with private enterprise. 
To counteract this, it becomes in- 
creasingly evident that private en- 
gineers must avail themselves of 
the mechanical and economic ad- 
vantages inherent in the use of 
electronic equipment. It is sug- 
gested that serious consideration 
be given to some means whereby 
computer time and specialized pro- 
gramming assistance may be made 
available to all those engaged 
in the private practice of their pro- 
fession. This may be accomplished 
through association, joint owner- 
ship of subsidiary companies, or 
machine rental agreements.” 

Lee Ham, of Wilsey and Ham, 
Millbrae, California, has found it 
economical to use an electronic 
computer when there is a neces- 
sity of repetitious computations 
caused by a problem that must be 
solved by successive approxima- 
tions. Commenting on the firm’s 
problems which lend themselves to 
solution by computers, Ham said, 
“Water problems, where it is 
necessary to use the Hardy-Cross 
method, can be solved most ef- 
ficiently. Computers also can be 
used to survey traverse closures and 
compute areas, as well as figure 
quantities for large earth-moving 
projects. We feel that the use of 
computers will not limit the ad- 
vancement of engineers in their 
profession. Rather, it will accelerate 
that advancement. 

“Much of the routine labor of 
the subprofessional can be done 
more quickly and cheaply by com- 
puter. With the use of computers 
the subprofessional is assigned to 
advanced work much more quickly 
than he was in the past. In addi- 
tion, because of the rapidity and 


reduced cost in problem solving, 
we are able to make a more 
thorough examination. 

“My personal feeling is that the 
advent of the computer in the con- 
sulting field has been a great help, 
not only to increase the quality of 
engineering but to reduce the time 
in which it is performed.” 


Special Computer Training Needed 


Norman R. Carson, of R. W. Beck 
and Associates, Seattle, reported 
that his firm recently assigned the 
full time of two of its men to a 
study of the use of computers. 

Ne find,” said Carson, “that it 
is economical to use a computer 
where there is a multiplicity of 
operations, each one somewhat like 
the last. Our use of the machines 
has never warranted the purchase 
of one, and consequently we use 
the facilities of the Service Bureau 
Corporation and the Remington 
Rand Co. for our computer work. 

“The problems in our fields of 
engineering which can be solved 
by a computer are many. We have 
used a computer for traverse clos- 
ing, for the computation of cuts 
and fills in computing excavation 
quantities, for the determination 
of areas for assessment rolls, and 
in our cost accounting work. 

“Most of the work performed by 
our firm is in the field of utility 
engineering. I do not foresee the 
time when 80 percent of the work 
now done by structural engineers 
in our firm will be accomplished by 
computers, simply because so many 
of our projects are quite different. 
I think it would be safe to say 
that 30 percent to 40 percent of 
our computation work might be 
done on computers in the future. 
We have noted one other interest- 
ing fact about computers that many 
others also have observed. Com- 
puter use seems to generate more 
work and, instead of reducing per- 
sonnel, it simply results in an in- 
crease in the amount of figures and 
data available. 

“I do not see how the use of 
computers will limit the oppor- 
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Now a stoker fired steam generator with the 


advantages of a heat 


engineered ‘“package’”’ 





The same engineering excellence that gives standard 
Foster Wheeler oil and gas fired steam generators their 
convenience, dependability and economy is built into 
this new, stoker-fired packaged unit. 

It is designed for semi-automatic operation, compar- 
able with the newest gas and oil fired packaged steam 
generators. The push of a button can bring it on or off 
a banked fire. The firing front can be converted for oil 
firing over a weekend. Shipment in three major sub- 
assemblies materially reduces the amount of labor as 
compared to field erection of coal burning steam gen- 
erators of similar capacity. 

In brief, this new packaged steam generator is every- 
thing you would expect from the company that originated 
the “‘steam package concept”. In a series of exhaustive 


tests, the new unit has exceeded all expectations for 
capacity and efficiency. 

If you are in an area where coal would be your most 
economical fuel, you will find it well worth your while to 
get full information on Foster Wheeler’s new stoker 
fired packaged steam generator before writing specifica- 
tions for any new steam generating installation. It is 
available in three standard sizes: 43,000 lb, 50,000 Ib 
and 63,000 lb of steam per hour at 250 psi. Or, if an oil 
or gas fired unit would be more suitable, get specifications 
on Foster Wheeler’s full line of packaged steam genera- 
tors in capacities from 13,000 lb/hr to 100,000 lb/hr. 


Heat Engineered products, plants and processes... for 
the world’s industrial progress. 


Write to: Foster Wheeler Corporation, 666 Fifth Ave., New York 19, N. Y. 
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Illinois Water Treatment Co. was incor- 
porated over 20 years ago to use the 
newly-discovered resins in the develop- 
ment of ionXchangers. 


1942 By this time, IWT had already 
built more than 50 successful multi-bed ion- 
Xchangers (some of which are still in use 
today). 


1943 IWT brought “automation” to 
ionXchange with the introduction of auto- 
matic ionXchangers, some of which were very 
large. (Some of these are still operating to- 
day, also.) 


1947 This was the year when IWT 
brought out the first large (400 gpm) ion- 
Xchanger for silica removal. 


1949 IWT built the first commercial 
Mixed Bed ionXchanger. 
(U.S. Patents 2605084 2771424) 


19544 huge 5,000 gpm fully-automatic 
mixed-bed ionXchanger was designed and 
built by IWT to remove silica from make-up 
water for high-pressure boilers. This plant 
has now de-ionized over SIXTY BILLION 
pounds of water. 


1957 IWT introduced ‘‘Counterflow,”’ 
the first really new idea in multi-bed ion- 
Xchangers since the introduction of silica- 
removal techniques. (Patent pending.) 


THIS EXPERIENCE 
CAN MEAN A LOT TO YOU 


These ideas, and other IWT develop- 
ments, can mean reduced costs, improved 
operations, and greater efficiency in your 
clans. Check with your IWT representa- 
tive. 


ILLINOIS WATER TREATMENT CO. 
840 CEDAR ST., 


ROCKFORD, ILLINOIS 
NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y 
CANADIAN DIST.: Pumps & Softeners, Ltd., London, Ont 








tunity of young engineers for ad- 
vancement — quite the contrary. 
The real problem we foresee in the 
use of computers is this. We have 
engineers who are thoroughly fa- 
miliar with their engineering prob- 
lems and the computer companies 
have personnel who are thorough- 
ly familiar with the programming 
and operation of the computers, 
but frequently neither of them un- 
derstands the other’s problems very 
well. To meet this need, we have 
trained personnel who are some- 
what familiar with the computers 
and equally familiar with the en- 
gineering problems, with the idea 
that they would act as a liaison be- 
tween the two.” 


Computer Service Bureaus 

J. N. Sparling, of Quinton Engi- 
neers, Ltd., Los Angeles, points out 
that perhaps the easiest way to get 
started with electronic computa- 
tion is through the use of an out- 
side service bureau. “Thus, I can 
estimate the amount of time re- 
quired to do the job by present 
methods. Then, to get a compari- 
son, I consider the time for my 
staff to assemble the required in- 
put data in a form acceptable to 
the computing center, and add to 
this cost the estimate of machine 
cost, operator and/or program costs 
as a direct expense. The compari- 
son is aided by the computer cen- 
ter personnel who can furnish good 
estimates of their times and costs. 

“However, there are several 
drawbacks to this method. First, 
I feel the need to satisfy myself 
that the program being run is a 
correct engineering solution to the 
problem. In most instances, service 
bureau or computing center per- 
sonnel are not qualified to judge 
in this regard. This would be of 
great importance in structural work 
where there are so many different 
factors involved in determining a 
proper solution. 

“Another question to be an- 
swered before going ahead with 
this approach; will the results be 
acceptable to the client and/or to 


agencies having jurisdiction over 
the work? For example, will a par- 
ticular branch of the Federal gov- 
ernment accept machine calcula- 
tion of earthwork without the ex- 
pense of drawing all the cross sec- 
tions? Will the local building de- 
partment accept machine calcula- 
tions for the analysis of a multistory 
structure? 

“Finally, almost no experience 
would be gained by members of 
my staff in the use of computing 
machines. Consequently | am _ not 
gaining experience which will help 
me to exploit the machine at a 
later date. 

“We have tried this method — 
under rather favorable conditions. 
The service bureau was associated 
with a surveyor’s office in which 
the preparation of data for a large 
earthwork calculation was well co- 
ordinated. I was satisfied as to the 
applicability of the program. We 
were charged a prearranged fee, 
which I understand did not ac- 
tually cover their costs as the prob- 
lem developed. And by the time 
the total cost was available to me, 
it appeared that no savings had 
been made. However, we still 
would consider this method with 
a large, rush job if we did not 
have a machine ourselves. 

“Most of these same considera- 
tions apply when I consider the 
question of buying or leasing a ma- 
chine. Again it is a question of esti- 
mating costs under two radically 
different methods of approach. It 
seems to resolve itself down to this. 
First, how large a percentage of 
time can I expect to keep the com- 
puter busy? And second, how much 
money will this actually save me? 
The latter question is particularly 
difficult to answer. So often people 
assume that the monthly rental of 
a machine is the equivalent of one 
to two men’s salaries, depending, 
of course, on the size of machine 
contemplated. But, if I had the 
machine would I actually reduce 
the size of my staff by the two men? 

“In my case, I have concluded 
that the answer is probably, no. 
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The incorporation of the Massachusetts 
Line® into the Peerless Electric product 
parade now makes it possible for Peerless 
Electric to supply fans and blowers with 
4” to 86” wheels. Special units are being 
produced to customer, engineer, and gov- 
ernment specifications every day. If you 
are an engineer, we suggest that you con- 
sider the specification of Peerless Electric 
Fans and Blowers. If you are a customer, 


Poorless. Electric STANDARDS 


KNOWLEDGE .- SKULL. 
SERVICE - Re PO! 


0) Prtalisy on 


Maipendable air moving equipment 


you are assured that you are getting the 
best air moving equipment money can buy. 
If you are an installer, you will find that 
Peerless Electric products work in easily, 
quickly, and arrive at the job site com- 
pletely ready for installation. Look for the 
name plate of quality — backed by 
Peerless Electric standards . . . knowledge 

.. Skill. . . service . . . and responsibility. 


Write Today for Catalogs! 





FAN AND BLOWER DIVISION 


tHe Peerless. Electric company 


Also Manufacturing The Massachusetts Line® 
WARREN, OHIO 
Member of the Air Moving and Conditioning Association, Inc. (AMCA) 
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SHUR-SITE 
TREADS 


... the best step for 


SAFETY 


Hendrick Shur-Site Treads have a 
non-slip surface that insures 
safety, making them the best 
choice for your stairs, ladders 
and fire-escapes. A heavy nosing 
bar provides reinforcement 
where the load is greatest. Shur- 
Site Treads are constructed by 
a pressure forming process, and 
so have no angle irons, bolts or 
rivets to collect dirt and refuse. 
Their 90% open area lets in 
plenty of light and air. 

Shur-Site Treads are available 
in standard sizes or in special 
widths and lengths. They are 
shipped ready to bolt directly to 
stair stringers. 


Hendrick 


MANUFACTURING COMPANY 
42 DUNDAFF STREET, CARBONDALE, PA. 


Sales Offices in Principal Cities 
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Due to the diversification of work 
between departments, as well as 
the other qualifications of the in- 
dividuals concerned, I would re- 
tain them on my staff. However, it 
would mean that I would not have 
to add to my staff for some time 
to come, even with peak loads of 
computing work. The advantage 
then becomes apparent — I can 
extend greatly the scope of action 
of my present, well-trained design 
staff.” 

Potential Savings 

Sparling also has made an exten- 
sive study of small computers (less 
than $55,000). “‘How should I 
figure the potential savings from a 
machine in the office? The operat- 
ing savings must contemplate the 
difference between the cost of do- 
ing work by present methods, and 
the cost of doing work with the 
computer. For a quick check, if the 
difference in salary costs only, for 
the two methods, are compared 
with the rental and service costs of 
the computer and found to be 
higher, a computer deserves spe- 
cial study. It is this saving, ag- 
gregating from all departments in 
the firm, which must equal the 
salary of the ‘one or two men’ — 
and computers of interest to me 
rent for $1000 to $1500 a month. 

“Thus far I have not been able 
to completely justify the installa- 
tion of a computer here. But I do 
feel the day is coming when it will 
be justified. Meanwhile, I am keep- 
ing abreast of the developments in 
small scale computers, and continu- 
ing to evaluate the advantages and 
disadvantages of various machines 
for use in the office. As the oppor- 
tunity arises, I have sample pro- 
grams prepared and analyzed for 
potential savings. Once again, my 
problem is enhanced by the diver- 
sity of work in my practice. 

“In dealing with problems in our 
field that lend themselves most ef- 
ficiently to solution by computers, 
I must speak from our analysis 
rather than from experience. We 
feel that repetitive problems with 





large amounts of computation offer 
the ideal application for computers. 
These problems occur in civil en- 
gineering — particularly such prob- 
lems as earthwork, traverse closure, 
and D.M.D. areas — and in struc- 
tural engineering. We have not 
foreseen a wide application of elec- 
tronic computers to our practice in 
the fields of mechanical and elec- 
trical engineering. 

“Further, there appears to me 
to be a fertile field in the solu- 
tion of many structural problems 
by the use of matrix methods. Here, 
of course, the advantage would be 
that one program would be ade- 
quate for a great many problems, 
with correspondingly large savings. 
Indeterminate structures in par- 
ticular offer great potential even at 
the cost of dropping some currently 
popular methods of analysis to go 
back to more classic methods which 
admittedly require lengthy com- 
putation. 

“Once again the storage capacity 
and ease of programming of a par- 
ticular computer must be con- 
sidered to obtain an answer. Some 
computers have too little storage 
to effect matrix solutions on com- 
plex problems, but may permit easy 
and rapid programming for other 
types of solutions. 

“Computers will not limit the 
opportunity for advancement of 
young engineers,” said Sparling. “In 
the first place, the computer will 
only take over the routine compu- 
tation work. Engineers must still 
tell the computer what to do, and 
evaluate the results of the calcu- 
lations. Secondly, computation as 
done by the machine constitutes 
only a portion of the total engi- 
neering work considering general 
design, drafting, supervision, speci- 
fications, and the like. However, 
the machine should require a high 
degree of talent if it is used to 
investigate more nearly optimum 
solutions to client’s problems, and 
allow more comprehensive analysis 
of the slender structures which are 
becoming a part of today’s engineer- 
ing design work.” am 
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These features have won im- 
mediate approval for Yarway \ 
NEW VENTILATED HANDWHEEL 


Welbond Valves in steam 

power plants everywhere. 

Now available in 9 sizes, !4 

to 2!.’’, angle and straight- 321 STAINLESS STEEL 
way. Pressures to 2500 psi, will not “‘pit’'. Self 
temperatures to 1050°F. aligning valve dis 
Write for Bulletin B-453. 


Pe ae 


YARNALL-WARING COMPANY 
100 Mermaid Avenue 
Philadelphia 18, Pa. 

Branch Offices in Principal Cities 


HIGH TEMPERATURE 
INHIBITED STEM PACKING 
furnishes double insurar 


against packing leaks 





ONE-PIECE BODY AND YOKE 


ACCESSIBILITY ae 

all working parts Bien 
readily removed UNIQUE SEAT DESIGN 
through yoke. Jack | at-aaat-]mecelaalel-lal-r-lelalcaed cele)’ =) 
Yondlelame}am-ic-iaamie) gest prevents distortion wher 


~™ 


out old packing welding valve in line and 





permits perfect seating of 


Jisc for positive seal 


YARWAY WELBOND > “iM ft oo atu 


REPRESENTATIVE USERS OF YARWAY WELBOND VALVE: Houston Lighting & Power Co. Jersey Central Power & Light Co. Boston Edison Co. Virginia 
Electric & Power Co. Connecticut Light & Power Co. City of Independence, Mo. Aluminum Co. of America City of Pasadena, Calif. Mississippi 
Power & Light Co. Rochester Gas & Electric Corp. Ohio Edison Co. Central Hudson Gas & Electric Corp. 


OCTOBER 1959 





Print? 


ZAK 


96 





a 


Tt a 
oa 





“s0 «*. Cpeereer 


Ns 


The Queensboro Bridge, 
in New York, built in 
1908, made use of 6000 
tons of nickel steel. 


Corrosion Resistance— Another Reason to... 


Specify Low Alloy Steel for Bridges 


W. D. MOGERMAN 


THE CONSTANT PROBLEM of bridge mainte- 
' nance probably has troubled re- 
sponsible civic officials ever since 
the first primitive engineer cut 
down a tree to cross a gap in the terrain. A his- 
torian of technology says that no entry,gccurs more 
frequently in the Exchequer Rolls of Scotland than 
the Latin words ad sustentacionem dealing with 
bridge maintenance appropriations. The thought of 
this recurring expense was evidently so painful 
that generations of frugal Royal Treasury Chancel- 
lors could not bear to enter the item in the plain 
language of Scotia. 

The same complaint is heard everywhere. The 
noted German corrosion authority, Dr. W. Machu, 
reports, “Before World War II the German National 
Railways spent annually about 12-million R.M. for 
paint and 36-million R.M. for labor to apply the 
paint to its steel structures. If one compares these 
figures with the total cost of the steel lost through 


corrosion in Germany during the year 1937, it 
becomes apparent, that the expense of corrosion 
prevention is usually much larger than the actual 
value of the metal lost. For example, it has been 
calculated that the total maintenance expense of 
a steel bridge, during its useful life, finally comes 
to nearly twice the original construction cost of 
the bridge.”! 


Materials of Construction 
The first cast iron bridge was built over the Severn 
River, in England, in 1779. This material remained 
popular for many years because it provided high 
compressive strength and a notable measure of cor- 
rosion resistance. But the fatal weakness of cast 
iron for bridges soon was found to be its rather 
poor tensile strength. 

During the 1850s, with the advent of greater 
loads, wrought iron began to replace cast iron for 
bridge construction. This was an improvement in 
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some ways, but not in others. “During the 1870s 
and 1880s bridges in use on U.S. railroads were 
failing at a rate of 25 per year.”* In 1879, the great 
wrought iron bridge over the River Tay, considered 
one of the wonders of the world, collapsed while 
a train was crossing, and more than 100 people 
lost their lives. The need for more durable materials 
with higher strength, stricter specifications, and 
more reliable testing methods was becoming both 
obvious and pressing as traffic increased. 

Strength requirements naturally attracted the 
attention of engineers, and this has lasted down to 
our own time. The finger of progress was plainly 
pointing toward the wider use of carbon steel as a 
structural material. Steel came into volume produc- 
tion for the first time during the latter part of the 
19th Century, and the price gradually dropped to 
about one-fifth of its former cost. Soon important 
bridges were being built in the U.S. with several 
kinds of steel in them — ordinary carbon steel, 
silicon steel, and either heat-treated or nickel steel 
for stress-bearing parts such as eyebar or other 
tension members. 

The completion of the Eads Bridge across the 
Mississippi River, at St. Louis, in 1874, initiated a 
new era in bridge construction. This was the first 
bridge built in the U.S. employing steel for struc- 
tural components other than wire. The structure 
was also notable because it was the first to include 
alloy steel (containing about 0.8-percent carbon 
and 0.6-percent chromium ) for heavy-duty sections. 
It marked the inauguration of a new age in which 
steel became the predominant material for stress- 
carrying members of bridges, and it pioneered the 
use of alloy steels for almost any kind of structure. 

Interest soon developed in the use of stronger 
grades than the conventional carbon steel. As the 
century ended, a steel alloy containing about 3.5 
percent of nickel was developed for use in bridges. 
It provided a new type of high strength material 
which could be fabricated readily, and it permitted 
considerable weight savings. The improved cor- 
rosion resistance that it afforded was not a foremost 
consideration at the time, for a bridge engineer 
thought he could paint a bridge and forget cor- 
rosion. It was weight reduction he was after. 

After a series of early misfortunes in the course 
of construction, the celebrated Quebec Bridge, 
largest cantilever in the world, was successfully 
completed, in 1917, with landward cantilevers made 
of mild steel, while the river cantilevers and the 
suspended span were made of nickel steel. The 
benefits of weight saving through the use of high 
strength materials received additional emphasis 
when the Tanana Bridge, with a single span of 700 
feet, was built in Alaska, in 1923. The savings in 
freight charges on the lighter-weight nickel steel 
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Ten year old railroad bridge shows rust streaks on carbon 
steel side plates but no rust on alloy steel curb (center). 
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parts for this railroad bridge were sufficient to 
justify the use of the alloy. 

Today the roll of great bridges constructed with 
the help of alloy steels makes an imposing list, and 
it may be safely said that without these improved 
materials many of the modern designs would not 
have been practical. Extremely long spans that are 
now so often required cannot be designed economi- 
cally with carbon steel. In addition, various codes 
call for permissible stresses that would demand un- 
reasonably heavy sections of carbon steel. Freight 
costs then become a very significant factor, espe- 
cially when a large bridge is to be constructed far 
from a suitable source of supply. Handling and 
erection costs mount with heavier sections, and so 
do the costs of the foundation. All these consider- 
ations argue for the use of high strength alloy steels, 
especially when a movable section is involved. In 
addition to nickel steel, several other alloy steels 
have found use in bridge construction — manganese 
steel in the Bayonne Bridge (N.J.), and_nickel- 
chromium in the Harahan Bridge (Memphis, 
Tenn.) — but these alloys did not display sufficient 
advantages to justify their continued use where 
high unit stresses were involved. 


Nickel Steel for Bridge Construction 


The long list of successful applications of structural 
nickel steel to bridges can be extended indefinitely. 
The Queensboro Bridge in New York required 6000 
tons of this material. More than 8000 tons were used 
to stiffen trusses in the Manhattan Bridge. And the 
same alloy went into the great Delaware River, 
George Washington, and San Francisco Bay bridges. 
Yet with all the careful engineering thinking that 
went into these developments, and despite the great 
increase in length of spans, improved designs, and 
the weight savings made possible by the use of 
alloys, it is possible to build bridges without alloys. 
Many smaller bridges rely entirely on carbon steel. 
The reasons for this are understandable in view of 
the higher cost of alloy steel, but there is a practical 
middle ground in the use of high strength low 
alloy steel. 

Prior to about 1930, the only alloy steel that was 
generally available in structural quality was 3.5- 
percent nickel steel. In general, this alloy was used 
only where its higher price could be justified by 
the need for greater strength, toughness, or weight 
savings. Up to very recent years, the important 
factor of improved corrosion resistance associated 
with some alloy steels did not impress designers. 
To many engineers it seemed that corrosion re- 
mained just as bad as ever or actually was intensi- 
fied in modern environments. They thought that 
this ancient and inevitable nemesis of steel bridges 
was to be combatted only by liberal and regular 


applications of paint. Heavy maintenance cost was 
accepted as a normal aspect of bridge life. 

However, a mounting body of evidence, mostly 
from the research laboratory and exposure test rack, 
but also from growing experience with many bridges 
in use today, indicates that engineers may not have 
taken full advantage of modern methods for keep- 
ing maintenance costs down. The 3.5-percent nickel 
steel, originally specified with its improved me- 
chanical properties in mind, also has been quietly 
paying important dividends through corrosion re- 
sistance. The same thing now can be reported of 
high strength low alloy (HSLA) steel, with the 
practical advantage of lower initial cost. 


High Strength Low Alloy Steel 


Just as Moliere’s famous would-be “literateur” was 
not aware that he was using prose every day and 
benefiting from that use, a good many people who 
use Ni-Cu HSLA steel today are not aware of its 
corrosion benefits because they specified it for other 
reasons. Nevertheless, to meet the demands of cer- 
tain heavy-duty bridge components, such as steel 
pilings, rockers, and drainage gutters, where paint 
cannot be depended upon to give full protection, 
specific use often has been made of the greater in- 
trinsic corrosion resistance of HSLA steels. This is 
advantageous for parts that are abnormally ex- 
posed to paint damage or cannot be reached readily 
for repainting except by sprays. But the HSLA 
steels may show to an even greater advantage when 
specified for general bridge use —and painted. 
Their corrosion resistance characteristics lead to a 
markedly better paint life — perhaps a 50 percent 
improvement over paint on carbon steel. Many 
bridge engineers agree that for spans of suitable 
length, HSLA steel provides more strength per 
dollar than carbon steel. What is not so widely 
known is that savings just as important often 
may be realized through the fact that there are 
longer intervals between paintings. 

The ideal function of paint as a protective agent 
for steel is to place a continuous, inert, and adherent 
layer between the surface of the steel and its en- 
vironment. This remains an ideal only because most 
paint coatings are somewhat permeable to mois- 
ture, and they can be damaged easily. Thus, rust 
can get a foothold under the paint, and if the rust 
that forms there becomes heavy enough it is likely 
to rupture the paint film. Ultimately, this can lead 
to accelerated failure of the entire paint layer. 


Corrosion Research 


Over the years a great deal of work on the dura- 
bility of paint coatings on steel by many investi- 
gators has confirmed the belief that any improve- 
ment in the corrosion resistance of the steel itself 
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has, in turn, a beneficial effect on the durability 
of paint coatings. These benefits include longer 
life for the paint, less pitting of the steel, and a 
better surface for repainting. Investigations made 
under a great variety of atmospheric exposure con- 
ditions indicate that the advantages displayed by 
certain alloy steels can be traced to the nature and 
amount of the rust that forms on them. 

The corrosion products that form on unpainted 
HSLA steel are thinner and less permeable than 
those that form on unpainted carbon steel. These 
facts were well established by the research work 
of C. P. Larrabee.* (See drawing below. ) 

An interesting series of comparative corrosion 
tests on painted specimens of HSLA steel exposed 
to a corrosive industrial atmosphere has been re- 
ported by the Bethlehem Steel Company. Five 
specimens of the firm’s Mayari “R” steel were part- 
ly-rusted and wire-brushed, and each coated with a 
different type of good primer paint to a uniform 
dry film thickness of 2.5 mils. Five samples of car- 
bon steel were similarly prepared and painted. All 
10 samples then were identically exposed for the 
same period in an aggressive industrial atmosphere. 
The observed results were markedly different with 
respect to the adherence of the paint coatings. On 
Mayari “R” steel the paint lasted 20 to 80 percent 
longer than on carbon steel. 

It often happens that a particular bridge com- 
ponent, such as a railroad curbing, is normally and 


regularly subjected to abrasion and scratching ac- 
tion by roadbed materials thrown up by passing 
trains as well as to the chemical action of brine 
drippings from refrigerator cars. It then becomes 
important to know whether paint film breakdown 
at the point of damage will lead to accelerated 
paint failure, as when corrosion creeps forward 
from a uniformly scratched edge. To test this point 
F. L. LaQue and J. A. Boylan scratched painted 
specimens of various kinds with a sharp scribing 
tool before exposure.‘ These investigators observed 
that the extent of paint failure and corrosion along 
the scribe marks was markedly influenced by the 
composition of the metal tested. Typical effects on 
open hearth steel, 0.2-percent Cu steel, and Ni-Cu 
HSLA steel were studied, with the latter proving 
to be extremely resistant to corrosion creep. 


According to Copson 


A number of theories have been advanced as to 
the mechanism underlying these observed phenom- 
ena. An interesting proposal by H. R. Copson® sug- 
gests that the corrosion rate depends on the quality 
and quantity of water reaching the steel surface. 
Relatively insoluble corrosion products decrease 
the amount of soluble constituents in the water and 
thereby decrease corrosion. Since these relatively 
insoluble corrosion products do not wash away, 
they decrease the porosity of the rust coating and 
the quantity of water reaching the steel. As time 
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goes on the pores become plugged, and the posi- 
tion of low alloy steels improves. 

In industrial atmospheres, according to Copson, 
copper and nickel in steel render sulfate corrosion 
products more insoluble by forming complex basic 
sulfates. On mild steel, sulfates in the rust are rela- 
tively soluble and promote corrosion but are washed 
away by rain. On alloy steels the sulfates are less 
soluble so that corrosion is slower, but less sulfate 
is washed away and more accumulates in the rust. 
The percentage of sulfates in the rust increases as 
weight loss decreases. 

Although theories about mechanisms differ, and 
Copson acknowledges that his may not be a com- 
plete explanation, there is general agreement among 
investigators that nickel-copper high strength low 
alloy steel suffers less reduction in thickness than 
copper steel or carbon steel when all are exposed 
together in any industrial or marine atmosphere. 
The differences in corrosion attack, plus the altered 
nature of the corrosion products, definitely affect 
the durability of paint coatings. According to a 
private communication from H. R. Copson and 
C. P. Larrabee, a forthcoming study by these two 
authorities in this field of research, soon to be pub- 
lished, will supply detailed quantitative data cover- 
ing all of these points. 

On a New Haven Railroad bridge over a high- 
way at Shannock, Rhode Island, nickel-copper high 
strength low alloy components were placed ad- 
jacent to carbon steel parts. This bridge has not 
been repainted since it was originally completed 
and placed in service in 1949. The exterior side 
plates are of structural carbon steel, while the curb- 
ing facing the track and continuing into the hori- 
zontal top is of Ni-Cu HSLA steel. 

Nickel-copper high strength low alloy steel was 
chosen for the curbing because its corrosion re- 
sistance was needed to decrease maintenance work 
due to paint damage from roadbed materials thrown 
up by passing trains. The bridge curbing paint film 
is in excellent condition compared to the rust- 
streaked side plates of carbon steel. 

Examples of this kind, which can be multiplied 
in various sections of the country, confirm in prac- 
tice the results obtained from tests. It follows that 
longer intervals can elapse between paintings. The 
well known British corrosion investigators, F. Fan- 
cutt and J. C. Hudson, have commented on some 
practical aspects of delayed repainting of steel 
structures. “If, as is not uncommon, repainting is 
not carried out immediately and failure of the ex- 
isting paint has occurred, the advantage lies with 
low alloy steel and becomes greater the longer 
painting is delayed. This is because once the point 
of failure has been allowed to pass, breakdown of 
the paint spreads more slowly on low alloy steels 
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TABLE 1 — TENSILE REQUIREMENTS 
ASTM SPECIFICATION A-242 


Range of Thickness* 


A B c 
Tensile strength, min, psi 70,000 67,000 63,000 
Yield point, min, psi 50,000 46,000 42,000 
Elongation in 8", min, % 18 19 19 
Elongation in 2", min, % = _ 24 


*Range of thickness: A— 3%4"" and under 
B — Over %" to I!/2" inclusive 
C—Over I!" to 4" inclusive 











than on ordinary steel, on account of the greater 
intrinsic corrosion resistance of the former. In other 
words, the use of low alloy steel is a partial insur- 
ance against the effects of mechanical damage to 
the paint film and against imperfect maintenance.”* 


What Are HSLA Steels? 


The large family of steels referred to as high 
strength low alloy are all covered under ASTM 
Specification A-242. They are also familiarly known 
as high tensile steels, or frequently as high tensile 
low alloy steels. This follows from one of their 
most outstanding characteristics, for the entire 
family possesses high yield strength, about 50 per- 
cent above that of carbon steel. The tensile re- 
quirements of ASTM Specification A-242 are given 
in Table 1. 

ASTM A-242 does not specify alloy composition, 
but calls for certain minimum mechanical proper- 
ties only. It follows that there are many proprietary 
steels which comply with A-242 but do not neces- 
sarily contain nickel-copper in the amounts needed 





TABLE 2—NICKEL-COPPER HSLA STEELS 
MEETING ASTM SPECIFICATION A-242 


Alloy Steel Producer 


Alan Wood Steel Co. 
Armco Steel Corp. 
Armco Steel Corp. 


Dynalloy 
High Strength £1 
High Strength £2 


Mayari "R" Bethlehem Steel Co. 

Maxeloy Crucible Steel Co. of America 
Hi-Steel Inland Steel Co. 

Kaisaloy $1 Kaiser Steel Corp. 

Republic "50" Republic Steel Corp. 


Steel Co. of Canada 
Steel Co. of Canada 


Stelcoloy £1 
Stelcoloy $2 


U.S.S. Cor-Ten United States Steel Corp. 

Yoloy "E" HS Youngstown Sheet & Tube Co. 
Yoloy "E' HSX Youngstown Sheet & Tube Co. 
Yoloy "E" HSR Youngstown Sheet & Tube Co. 


Yoloy "E" ACR Youngstown Sheet & Tube Co. 
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The famous Eads Bridge across the Mississippi River, built in 1874, initiated a new era in bridge construction. Not 
only was ‘t the first bridge to make use of structural steel, it also used a chromium alloy for heavy-duty sections. 


to provide enhanced corrosion resistance. All of the 
high strength low alloy steels listed in Table 2 are 
of the otsiael -copper type. They are readily avail- 
able from steel producers as flat rolled products 
and in many other forms. 

In these days of high and increasing labor 
charges, a significantly longer interval between 
painting schedules can represent important sav- 
ings. A little foresight now in the choice of the 
best steel for a new bridge or overpass might mean 
a great saving later in the vast highway construc- 
tion program that the nation is now undertaking. 
In 1946 it cost about $300,000 to repaint the George 
Washington Bridge. Estimates are that it would 
cost at least twice that today. Hence a 50 percent 
improvement in the paint life on a bridge, con- 
sidered a fair estimate with the use of low alloy 
steel, would add up to a real economy. 

Aside from paint economies, savings on freight 
and handling charges represent considerable sums. 
The ultimate in weight saving on bridge construc- 
tion probably was achieved by the celebrated Bailey 
bridges, which were used so widely and success- 
fully during World War II. They were made of high 
strength low alloy steel. But these benefits have 
been realized for many years. The main spans of 
the Harahan Bridge utilized 9050 tons of high 
strength, low alloy steel and 7590 tons of asian 
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steel. The working stresses for the high strength 
low alloy steel were 50 percent higher in tension 
and 40 percent higher in compression than those 
for carbon steel. The estimated saving resulting 
from this use of high strength low alloy steel was 
$68,000 — a lot of money in 1914." 

It is apparent that bridge engineers have been 
making use of some of the advantages of high 
strength low alloy steels for years, mostly the ad- 
vantages based on mechanical properties. Recent 
research has made it clear that the advantages 
based on corrosion resistance and better paint ad- 


herence also are significant. a4 
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Sextus Julius Frontinus, curator aquarum, or water com- 
missioner, of Rome during the rule of emperor Nerva. 


A GREAT ENGINEERING BOOK which has sur- 


vived from Roman times is the 
work of an author who obviously 

had educational and other advan- 
tages which his predecessor Vitruvius lacked. His 
notable career as a public servant stands in sharp 
contrast to that of the humble author of De archi- 
tectura (CoNsuLTING ENGINEER, August 1959). Sex- 
tus Julius Frontinus was born about 35 A.D., 
probably of a noble Roman family, and devoted his 
life to public service. He was a city praetor in 
Rome; served as a military governor and general in 
Britain in 75-78 A.D.; was appointed curator 
aquarum, or water commissioner, of Rome by the 
emperor Nerva in 97 A.D.; later achieved distinc- 
tion under Trajan in the war against the Dacians; 
and was twice consul. He died in 104 A.D., ending 
his career as an able and outstanding military leader 
and engineer-administrator. 

In addition to his military and governmental 
activities, Frontinus was the author of a number of 
works on surveying, on farming, on the Roman 
colonies, and on the art of war. These exist only in 
fragments. It was as a result of the efforts of Poggio, 
the indefatigable but troublesome collector of the 
Italian Renaissance, that the report of Frontinus on 
the water supply of Rome, De Aquis Urbis Romae, 
was recovered in the early 15th Century in the 
library of the ancient monastery of Montecassino. 
The manuscript was published in facsimile in 1899 
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Roman aqueducts were brilliant. feats of engineering, 


but inadequate linings made them far from watertight. 


and later in translation, with copious notes, by the 
late Clemens Herschel, eminent American hydraulic 
engineer and inventor of the Venturi meter® 

De Aquis provides the most complete and reliable 
data we have on a major engineering achievement, 
the construction of city water supplies. In all, the 
Romans probably built over 200—scattered through 
the Roman provinces from Spain and France to 
Greece and Asia Minor — and, together with roads 
and bridges, they are especially representative of 
Roman engineering interests. 

Frontinus took over the office of commissioner of 
water supply under what may be described as a 
reform administration. He found records lacking 
or incomplete, the organization demoralized, and 
laxity and abuses evident on every hand. In reading 
his report one cannot fail to be impressed with 
his thorough, factual, honest engineering approach 
to the challenging problem he faced and the sound 
and constructive steps he took to reorganize the 
water service and correct abuses. Here was a 
Roman engineer-administrator of nineteen centuries 
* 1st Edition published by Dana Estes and Co. and a 2nd 
edition by Longmans, Green are both out of print. The 


only translation available is by C. E. Bennett, Loeb Classical 
Library, Harvard University Press, $3.50. 
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A map of the Roman aqueducts was drawn in the 18th 
century on the basis of data gathered by Frontinus. 








Ruins of the aqueduct Claudia as it crosses the Campagna and, on 
right, typical aqueduct cross sections drawn from Frontinus’ data. 


ago whose aims, ideas, and methods were thorough- 
ly in accord with current ethical standards and 
sound administrative practice. He thinks with the 
mind and speaks with the tongue of the modern 
engineer, as evidenced by his writings. 


Attitude Toward Duties 


“Inasmuch as every office conferred by the em- 
peror demands especial attention; and inasmuch as 
I am moved not only to devote diligence but even 
love to any matter confided to me... . and inasmuch 
as Nerva Augustus ... has now conferred upon me 
the duties of water commissioner, duties contribut- 
ing partly to the convenience, partly to the health, 
even to the safety of the city, and from olden time 
exercised by the most distinguishe ‘d citizens: I there- 
fore consider it to be the first and most important 
thing . . . to learn thoroughly what it is that I have 
undertaken. . . . There is indeed no better founda- 
tion for any business nor is there for a fair- 
minded man so debasing a course as to perform the 
duties of an office intrusted to him according to the 
directions of assistants: a course, however, which 
must be followed, whenever an _ inexperienced 
official takes refuge in the practical knowledge of 
his assistants . . . for this reason I have set down. . . 
all I could gather as bearing on the subject . 
for my own instruction and as a guide.” 

Frontinus realized that “the maintenance of the 
works is the most important part of the duties of 
this office,” and in order that he might know “which 
of them are in need of having money spent upon 
them” he notes, “My zeal was not satisfied by a 
mere personal examination in detail; I also had 




















plans made of the aqueducts . . . [for] in this way 
we reap the advantage of having, as it were, the 
works referred to directly before us, and of being 
able to study them, as though we stood by their 
side.” 


History of the Early Aqueducts 


Book I, of the two small books, or chapters, into 
which the 23 parchment pages of the Montecassino 
Codex are divided, contains a history of each of the 
10 aqueducts which had been built (Trajana was yet 
to be added) in Frontinus’ day, together with 
descriptions of their intakes, channels, arches, 
height, taps, and uses. He recalls, “From the founda- 
tion of the city for 441 years the Romans were con- 
tent with the use of waters which they drew either 
from the Tiber, or from wells, from _ springs. 
Under the consulate of M. Valerius Maximus and 
P. Decius Mus, in the thirtieth year after the be- 
ginning of the Samnite war (313 B.C.), the Appian 
water was brought into the city by the censor 
Appius Claudius Crassus, who later received the 
surname Caecus, who also had charge of the 
construction of the Appian Way, from Porta Capena 
to the city of Capua. He had as his colleague C. 
Plautius, who received the name Venox (the search- 
er of springs) on account of his search for the 
springs of this water, but since Plautius resigned 
the office of censor before the expiration of the 18 
months as a result of the erroneous impression that 
his colleague would do the same, Apnius alone en- 
joyed the honor of giving the aqueduct its name; 
and it is said of him, that by various contrivances 
he managed to extend the term of his office as 


CONSULTING ENGINEER 





censor until he had completed not only the aque- 
duct, but also the highway.” 

Appia, the first aqueduct, was built by this en- 
terprising and alert public official along a low level, 
almost entirely underground route about 104-miles 
long — probably so built to remain more safely 
hidden in case of an attack on the city. Another 
aqueduct, Anio Vetus, followed 40 years later, but 
it was not until 145 B.C. that Marcia, the first high 
level water supply—referred to as “the pride of 
Ancient Rome’”—was built. 

“When the Appia and old Anio aqueducts had 
become leaky by reason of age and water had also 
been diverted from them by unlawful takings, the 
Senate commissioned Marcius, who at that time 
administered the law as praetor between citizens, 
to restore the aqueducts to usefulness and protect 
them. And because the growth of the city seemed 
to demand an increased water-supply, he was also 
empowered by the Senate to investigate whether 
he could bring other additional waters into the city. 
This he did, by bringing to the Capitol by a conduit 
situated above ground, the water which, from the 
name of its builder, is called Marcia.” 

Rome with its famous Seven Hills is surrounded 
by an area of relatively flat country, the Campagna, 
stretching back some dozen miles to the surround- 


ae 


ing mountains to the east and south. Breaking out 
of these mountains at Tivoli, the Anio was, and 
still is, Rome’s main source of water supply. But, 
lacking metal for large pressure pipes and thus 
forced to carry this supply at hydraulic gradient, 
Roman engineers followed supporting ground 
around these hills to take advantage of the shortest 
and highest path across the Campagna. Marcia 
brought water to Rome at an elevation of 195 feet 
above the Tiber. It established the line for the 
later high level supplies. Thus, paralleling to the 
east the route of the Appian Way leading southward 
from Rome to the Alban Hills, the remains of o'd 
aqueduct arches stretch like the disjointed verte- 
brae of some great serpent. 

From its spring source in the Anio valley high 
above Tivoli, Marcia was 58-miles long. For some 
6 miles it was supported on arches, and it was the 
largest (3- to 5.7-ft wide and 5.7- to 8.3-ft high) of 
all the aqueducts. The next aqueducts that fol- 
lowed, Tepula and Julia, mark a change from heavy 
dimension stone to concrete and brick. They were 
built on top of Marcia, in piggyback fashion. Then 
later, in 40 A.D., another aqueduct, Claudia, marked 
a return to the old stone masonry in a work Fron- 
tinus states was called magnificentissime consum- 
mauit by the Emperor Claudius. Herschel points 


The Pont du Gard, one of many aqueducts built by the Romans in the provinces, supplied Nimes in the south of France. 
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out that the difference between the lengths of 
Marcia and Claudia (the latter was some 15 miles 
shorter) was due to the fact that the channel of 
Marcia timidly followed up the vailey and around 
the hills, while Claudia was more skillfully planned 
and boldly executed to save distance. 

Other aqueducts were built, and Herschel esti- 
mates that the Roman supply might have amounted 
to as much as 38 gallons per day per capita, a very 
large figure when compared with even the modern 
supply of many European cities. This is particularly 
significant because “by far the greater part of the 
people used only such water as was carried to their 
homes from the public fountains on the heads of 
slaves and other women.” Frontinus asks, “Will any- 
body compare the idle Pyramids or those other 
useless though much renowned works of the Greeks 
with these aqueducts, with these many indispen- 
sable structures?” 


Unlawful Diversion 


The major difficulties which the Roman water com- 
missioner faced were not only the maintenance of 
supply but also the prevention of unlawful and 
unauthorized diversion of the water. The leakage 
in the aqueducts must have been large and the 
necessity for repairs frequent. To make aqueducts, 
reservoirs, and similar structures water-tight, the 
Romans used an inside lining of opus signinum, a 
mixture of mortar and pounded up fragments of 
pottery which, presumably, acted like the famous 
Roman cement that would harden in bulk or under 
water — the only type of hydraulic cement avail- 
able until the invention of Portland cement, about 
1820. But, as Herschel observes of the arch con- 
struction, “Expansion and contraction of the stone 
work, beaten upon by the great heat of summer and 
exposed to frost in the winter, will speedily crack 
such masonry channels, or their concrete lining.” 

All the aqueduct lines show the various attempts 
that were made to repair leaks by outside rein- 
forcement with brick in order to avoid shutting 
off the lines. Some entire arch openings have been 
filled with patching. Provisions also had to be made 
to supply each ward of the city with more than one 
aqueduct, as one or two lines must have been out 
for repairs most of the time. The water also was 
extremely hard, and Frontinus notes that the inside 
of the specus, or channel, often required attention, 
not only because of cracks in the lining but also 
because of the “increase by deposit, which some- 
times hardens into a crust and thus diminishes the 
size of the channel.” Repairs and cleaning were 
carried out, as he records, by 600 slaves. 

“Both gangs are divided into several classes of 
workmen: overseers, reservoir-keepers, line walkers, 
pavers, plasterers, and other workmen; of these, some 


must be outside the city for purposes which do not 
require any great amount of work, but demand 
prompt attention; the men within the city at their 
stations at the reservoirs and fountains devote their 
energies to the several works, especially in case of 
sudden emergencies, in order that a plentiful supply 
of water may be turned from several wards of the 
city to those which are threatened with depriva- 
tion. No greater care is required upon any works 
than upon such as are to withstand the action of 
water; for this reason, all parts of the work need 
to be done exactly according to the rules of the 
art, which all workmen know, but few observe.” 

That abuses had arisen in this organization and 
that reforms were necessary also is revealed in his 
statement, “Both these large gangs, which occasion- 
ally were taken by exercise of favoritism or by 
negligence of their foremen for employment on 
private work, I resolve to bring back to some dis- 
cipline and to the service of the State.” 

The problems arising from the unlawful diversion 
of water particularly irked Frontinus and led him 
to undertake the first water waste survey in history. 
As he explains, the overflow of the fountains was 
subject to grant, “rarely given by the sovereign” 
but often “exposed to thefts by the water-men. . . . 
Far away and in all directions, run the pipes under 
the city pavements. I discovered that these pipes 
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Montecassino Codex, early Frontinus manuscript. 
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were furnishing water by special branches to all 
whom they passed and who had been able to ar- 
range for it; being bored for that purpose here and 
hans, by the so-called tappers; whence it came, 
that only a small quantity of water reached the 


places of public supply.” 
Knowledge of Fluid Flow 


The various laws and the enactments relating to 
grants are recorded, and Frontinus discusses the use 
of standard, officially stamped, short, lead tubes or 
adjutages, or a bronze calix to measure diversions. 
There were some 25 standard adjutages, each rated 
solely on the basis of its cross-sectional area or 
diameter, and all described in detail with their as- 
sumed capacity in quinaria, the unit of flow. Clearly 
the idea of ve ‘locity in measurements was not under- 
stood nor was the role of head fully realized. 

Yet Frontinus appears to have noted several ef- 
fects due to these factors. He observes, “the position 
of the calix has an effect. . . . In setting adjutages, 
care must be taken to set them on a level and not 
place the one higher and the other lower down. 
The lower one will take in more; the higher one will 
suck in less because the current of water is drawn in 
by the lower one. . Placed at right angles and 
level (in a channel wall), a calix maintains its 
proper measure; set against the current of water 
and sloping down, it will consume more; set sloping 
to one side, so that water flows by, and inclined with 
the current, that is, placed less favorably for swal- 
lowing the water, it will receive the water slowly, 
and in scant quantity.” 

The effect of the length of the delivery pipe 
attached to the adjutage is also noted. “I 
forget . . . that every stream of water whenever it 
comes from a higher point and flows into a delivery 


set us not 


tank through a short length of pipe, not only comes 

up to its measure, but vields, moreover, a surplus; 
but whenever it comes from a low point, that is, 
under a less head, and is conducted a tolerably 
long distance, it actually will shrink in measure by 
the resistance of its own conduit.” 

As Herschel remarks, it is not uncommon even 
today for a man to describe a stream of water as 
“sufficient to fill, say, a 6-in. pipe.” It took man, he 
adds, some two thousand years of observation and 
deduction before he recognized that V = / 2gh. 

In Book II Frontinus undertakes to record the 
discharge of the several aqueducts by measuring 
the width and depth of flow in their channels. He 
remarks, “I do not doubt that many will be sur- 
prised that according to our gaugings, the quantity 
of water was found much greater than that given 
in the imperial records.” 

He then goes on to discuss the distribution of 
this water and the great discrepancy resulting from 
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leakage and fraudulent diversions. As a result of 
these studies, inaccurate and encuinbered as they 
were with the difficult mathematics of Roman times, 
he records that many lead pipes were dug up, and 
“Whatever had been unlawfully drawn by the 
watermen, or had been wasted as the result of 
official negligence, has been recovered; and_ this 
was practically equivalent to the finding of new 
sources of supply . the cleanliness of the city is 
greatly improved; the air is purer; and the causes 
of pestile nce, which gave the air of the city so bad 
a name with the ancients, are now removed.” 


Eminent Domain Established 


The various laws which related to the pollution of 
waters, damages to the aqueducts, and the taking of 
land for aqueduct construction by right of eminent 
domain are recorded and discussed. Eminent do- 
main, well established, also included what has 
come to be known as excess condemnaticn, but was 
apparently not a matter of general law, each case 
being subject to special legislation. These enact- 
ments reveal clearly the source of modern legal 
wordings. For example, “Whoever, upon the pro- 
mulgation of this law, shall maliciously and know- 
ingly pierce, break, or attempt to pierce or break, 
the canals, conduits, arches, pipes, drains, reser- 
voirs, basins of the public water supply, or who 
shall do damage with intent to diminish the water- 
courses, or portions of them, so as to prevent them 
from going, spreading, flowing, reaching, being con- 
ducted into the City of Rome, or so as to prevent the 
flow, distribution, allotment, disch: irge into delivery 
tanks or basins of any water shall be con- 
demned to pay a fine of 100,000 sestertii.” 

In closing, this sterling public official warns, 
“In the future, | would wish it might not be neces- 
sary to invoke the law, for it will be necessary to 
maintain the honor of my office even at the risk 
of giving offense.” 

Many centuries were to pass before men again 
could enjoy the advantages of public water supplies 
comparable to those which Frontinus so interest- 
ingly described and so efficiently managed. It was 
not until the advent of modern cast iron and other 
pressure pipes in the late 18th Century that aque- 
duct arches were no longer necessary. By the 6th 
Century, Rome's neglected systems no longer con- 
veyed water. But their impressive remains con- 
tinued to challenge and inspire later builders. 

Latin scholars, it is said, were not interested 
translating Frontinus because “he dealt with facts 
rather than ideas.” Actually, there is probably no 
other author who has offered the modern engi- 
neer more sound and sane advice, more worthy 
ideals of professional conduct and ethics, than Fron- 


tinus, the great engineer-administrator. os 





How We Handle Inquiries 


From Prospective Clients 


CLIFFORD E. EVANSON and J. RICHARD MOTA 


THERE IS ENDLESS OPPORTUNITY for the 
professional consultant who offers 
his experience and know-how to 
business and industry on the basis 

of their needs. However, a firm’s success and repu- 

tation is directly influenced by the manner in which 
inquiries and follow-up are handled. 

The next time an inquiry is received from a pros- 
pective client, keep in mind that the reason for 
the inquiry is because the person has a problem 
and feels that your firm may be able to help him 
solve it. It is the professional consultant's responsi- 
bility to determine as early as possible the nature 
of the problem. It is equally important to deter- 
mine if the problem warrants the services of a pro- 
fessional consulting firm and whether your firm in 
particular can be of service. To delay answering 
these basic questions is time consuming and unfair 
both to the prospective client and to your firm (in- 
cidentally, this is a client service for which the 


TAB Engineers, Inc. 


consulting engineer gets no fee, so it is important 
that it be handled quickly and efficiently). 

The medical doctor, in his professional practice, 
has the urgency of physical pain to help him in his 
diagnosis. In addition, once undressed, the patient 
is psychologically willing to tell all — to get at the 
root of his problems quickly and directly. The at- 
torney, talking to his client through bars, also can 
quickly get the client to answer straightforwardly. 
Unfortunately, the consulting engineer as a rule has 
no similar professional advantage. Since much of 
his client contact starts on the telephone, he must 
develop a professional technique that will cause 
his client to unburden himself quickly and openly. 
The objective is to determine the nature of the 
potential client's problem, to decide whether it 
merits the services of a consulting firm, and to see 
whether it is a problem his own firm can handle. 

Initial impressions are frequently lasting ones, 
so it is up to the consulting engineering firm to seem 


CONSULTING ENGINEER 





intelligent and professional on the first contact with 
a potential client. This can be accomplished by 
setting up a planned procedure for handling in- 
quiries which places the responsibility on staff 
members who are fully prepared to interpret the 
consulting firm’s services and lay the groundwork 
for a healthy professional relationship. Regardless 
of whether the first contact is personal, over the 
phone, or by letter, the consulting firm with a well 
planned approach is the one most likely to get the 
account. In smaller firms, this early contact work 
should be the responsibility of the owner himself, 
or of one of his senior associates. In larger firms, 
the contact may well be through a carefully trained 
business staff. This staff normally would be com- 
posed of engineers who have shown an aptitude for 
dealing with clients and interpreting the firm’s 
breadth of service and methods of operation. 


Check List Advantageous 

Most frequently, inquiries are received by tele- 
phone. To be sure that pertinent information neces- 
sary to good follow-up is obtained, a simple check 
list is helpful. Basic information, such as the name 
of the caller, his title, firm name (or government de- 
partment ), address, telephone number, and type of 
business, should be obtained before getting into 
a detailed discussion of problems and services. If 
a brief list of typical services performed by the 
consulting firm is included on the check list, it 
helps in classifying the prospective client's problem. 

Since the development of new accounts is im- 
portant to the engineering firm’s financial success, 
it is wise to find out the source of the contact as 
a means of evaluating promotional efforts. Usual 
points of origin are business card advertising in 
professional and business publications, direct mail 
promotion, publicity, and third party recommenda- 
tions. References may come from former clients, 
professional and business associates, or personal 
friends. In any event, a verbal or written expres- 
sion of appreciation can help maintain these valu- 
able relationships. 

Another point the consultant frequently over- 
looks is the prospective client's degree of familiarity 
with the services and methods of the professional 
consulting engineer. It is well to know whether an 
inquiry is coming from a firm that has had previous 
experience with consultants. If it has, there is 
seldom any chance for serious problems to arise. 
If it has not, the client may need a detailed ex- 
planation of just how the consultant operates, how 
his fees are established, and how payment is to 
be made. This discussion would, of course, be 
general terms. No specific reference to the fee for 
the project under consideration should be made 
until the problem has been thoroughly analyzed 
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and the client has decided he 
with the consultant. 

Clarifying and accurately evaluating the pros- 
pective client’s problem is an important and quite 


wants to negotiate 


- frequently a difficult task. For the consultant to be 


of service he not only must understand the client's 
problem, but his over-all economic and financial 
position as well. For example, the ideal solution 
from an engineering standpoint may be far from 
practical when considered from a financial stand- 
point. The consultant must be able to recommend 
a solution that has a sound basis economically as 
well as technically. It would indeed be foolish to 
recommend a $500,000 project to a client who 
would be overburdened with a $100,000 proposal. 

It may not be possible to obtain all of the neces- 
sary information on the first contact, but every 
effort should be made to get as much as possible. 
If additional contact is necessary, it is well to con- 
sider making a telephone call before making a trip. 
The phone call may save travel time. Time (coupled 
with know-how and experience ) is the commodity 
that the consulting engineer offers for a fee. It is 
to his and his client’s advantage to use it sparingly. 
Even though a trip is required, a telephone call in 
advance to gather detailed information will shorten 
the duration of travel. 


Evaluation of Problem is Important 


It should be emphasized that the existence of < 
client with a problem does not always justify tn 
services of a consulting engineering firm. Aside 
from the question of engineering ethics, there is the 
matter of the consultant's role in the free enterprise 
system. Since his client is seeking to operate at a 
profit, the consultant is morally bound to justify 
his services in terms of increased profit to the client. 
If he has no reasonable expectation of doing this, 
he is not acting in the best interest of his client. 

Frequently, the consultant may find that his firm 
is not the proper one to handle a particular problem. 
Too often he simply says so and lets the matter 
drop. Actually, the truly professional firm will make 
an effort to direct the inquirer to someone who can 
help him. This may mean the direct recommenda- 
tion of a single firm that specializes in a narrow 
field. On the other hand, it may simply mean the 
mention of several firms qualified to handle the job, 
with the inquirer making his own decisions as to 
which one best meets his needs. Even when the 
consultant cannot name specific firms, he should 
refer to professional card listings in reputable pub- 
lications or to the rosters of professional consulting 
engineering organizations. 

Inquiry follow-up should be made as quickly as 
possible. However, the matter of urgency frequently 
is dictated by the client. If he is in no hurry, the 
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TELEPHONE INQUIRY REPORT 


SPELL NAMES CORRECTLY 





Answered by 








Time 





Name of Contact 








Firm Name 





Address 





Phone__ 





Type of Business 





How did you happen to contact T A B? 





Are you acquainted with T A B services? 





Have you ever used consultant services? 





Nature of problem: 


Automation 

Special Equipment Required 
High Manufacturing Costs Plant Layout 
Product Quality Problem 


Product Design 





Other 


Remarks 


Engineering Overload 


Business Engineering 


Need for Increased Production 








Send Information on Item Checked Above Before Calling. 


Appointment with Mr. on 





Call Mr. for Appointment. 
Call Mr. 








Follow-up Assigned to 


for More Information. 





consultant merely creates ill will by persistent 
hounding. It is better to arrange for a specific date, 
at a time established by the prospective client. Un- 
solicited follow-up only serves to irritate both 
client and consultant. 

Client intent and authority are subjects the con- 
sultant should investigate as early as_ possible. 
Frequently, inquiries are received that do not in- 
dicate a serious intention to use the consulting 
engineers services. It is up to the consultant to 
evaluate these situations and avoid the impulse to 
give free advice on the strength of possible future 
paid services. Such activity is both unethical and 
unbusinesslike. 


Reach the Right Man 


The problem of authority is a serious one. The 
consultant has the responsibility to talk his way up 
to a top level of authority — a level fully responsible 
for retaining his services. The junior engineer may 
suffer embarrassment if negotiations with the con- 
sultant proceed to the point where he is forced to 
say, “I'll have to ask the boss.” 


A much better pro- 


This simple form, filled out for 
each telephone inquiry, assures a 
written record for future use. 


fessional relationship can be established if the con- 
sultant insists on bringing the real client in early. 
In this way, he can develop a team approach and 
at the same time be sure that his recommendations 
are made directly, without danger of distortion in 
transmission through several levels of authority. 
The professional consultant does not have to 
jeopardize his future by employing high pressure, 
and in some instance unethical tactics, to create a 
need for his services. In a growing and expanding 
economy such as ours, the ever increasing demand 
for the consultant's services is quite evident. With 
technological improvements being made at a rapid 
pace and with continuing competitive pressures 
being applied on business, industry, and govern- 
ment, more individuals and business firms are find- 
ing it necessary to rely upon outside, specialized 
consulting services. Their usual initial step is to 
make an inquiry to a consulting firm. The pro- 
fessional consultant who practices a responsible 
attitude and handles inquiries on the basis of the 
service he can render to satisfy the client’s needs 
does not have to worry about his future. =e 


CONSULTING ENGINEER 





BRUNER Industrial WATER SOFTENERS 


are frequently 


SPECIFIED 


by leading engineers 
for important installations 


This is Mayfair, Milwaukee, one of the largest 
shopping centers in America. One of Bruner’s 
largest water softener installations 
softens all the water — even in the 
air conditioning system. 

Hundreds of Bruner commercial and 
industrial installations throughout the 
United States and in many foreign 
countries are providing trouble- 
free service in both large and 
small applications. Water 
softeners, filters, and other 
Bruner water condition- 
errs — i) ing equipment are avail- 
eres aT a -_ , able for immediate 
= comune delivery from stock 
in many types and 
sizes. Custom instal- 
lations are fabricated 
to engineer’s exact 

specifications. 


The Bruner softeners at Mayfair are 
_ fully automatic. Salt storage and brining 
| systems are specially designed. Softener 

capacity is 13,000,000 grains and de- 
livers 1,750,000 gallons of, softened 

water @ 1200 GPM. - 


gy mag = og L. R. SCHMAUS CO, 
INC., Milwaukee, Wis. 


& . 


Architect: GRASSOLD-JOHNSON 
ASSOCIATES, Milwaukee, Wis. 
Plumbing Contractor: 
SEDLET PLUMBING & 


HEATING, INC., 
Milwaukee, Wis. 


BRUNER corPoRATION 

oa Ametica’s most complete line of quality water softeners and filters. 

BRUNER Executive Offices: 4763 N. 32nd ST., MILWAUKEE 9, WIS. 
WATER SOFTENERS & FILTERS Telephone: Hilltop 2-3200 


Plants: Milwaukee, Wis., and Los Angeles, Calif. 
Sales and Engineering Offices in all principal cities. 


hen. 


Automatic Industrial type Y 
softener carried in stock. 
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Hazelet and Erdal-—Consulting Engineers 


Michigan's Houghton-Hancock double deck, vertical lift bridge uses a.c. control with power selsyn tie system. 


Systems to Consider When Specifying 


Movable Bridge Controls 


TRYGVE MASENG, T. Maseng & Associates 


Trygve Maseng is a graduate 

of the Technical College in 

Porsgrund, Norway and, 

since coming to the United 
States in 1920, has done advanced work at Chicago 
and Northwestern Universities. Over the past 10 
years he has designed a considerable number of 
electrical controls for movable bridges in close 
association with Hazelet & Erdal who were the 
principal bridge designers. He is currently at work 
on the preliminary electrical engineering of a con- 
trol system for the proposed 12 lane bascule type 
bridge for the South Route Expressway across the 
Chicago River. Maseng is a member of NSPE, 
AIEE, and ASHAE, and is registered in Illinois, 
Indiana, and Kentucky. His firm has been in opera- 
tion since 1945 and now is located in Louisville. 


IMPROVEMENT in movable bridge operation is 
directly related to the development 
of better methods of bridge con- 
trol. Usually, when advantages in 

operational function are realized, either a new or 

improved control scheme is responsible. 

The consulting engineer faced with the design 
of an electrical control system for a movable bridge 
first must establish a proper standard of reliability. 
This requires a thorough study of the job with re- 
gard to both physical conditions and financial limi- 
tations. Initial cost saving and minimum main- 
tenance are prime requirements. However, proper 
regard must be given to good operating practice to 
insure continuous service from vital electric drives. 

Failure of component parts of bridge control 
equipment to function when needed may cause 
expensive maintenance calls and delay in operation. 
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Infrequent trouble of this kind cannot be elimi- 
nated entirely, but a well designed control system 
backed by proper maintenance can keep such fail- 
ures to a minimum. Of course, proper attention 
must be given to normal and emergency electrical 
service. The latter may be an independent standby 
power service or an engine-generator set installed 
on the job. 


Typical Bridge Operating Sequence 

Essentially, control systems are about the same for 
the two common types of movable bridges — the 
bascule and vertical lift. (The swing bridge, popu- 
lar in the past, is gradually disappearing.) Smooth 
operation is required to prevent excessive stresses 
in the bridge structure. Proper interlocking must 
be provided between the various motions, so that 
the bridge tender can operate the bridge only by 
following a predetermined sequence of operation. 
A typical procedure, common to most bridges, is 
as follows: 

{ Traffic lights are changed to red and warning 
gongs are sounded. 

{ Traffic gates and barriers are closed. 

{ Bridge centerlocks and endlocks are withdrawn. 
{ Opening of span leaves or lifting of deck is initi- 
ated by turning master controller to points desired 
to obtain the speed and torque required. 

In opening the bridge span, the leaves or deck 
normally will stop at a nearly open position. The 
controller then must be returned to the off position 
before the bridge can be opened fully under re- 
duced speed and torque. 

The bridge span is closed by moving the con- 
troller in the reverse direction. The leaves or deck 
again will stop, this time in the nearly closed posi- 
tion. Then the operator must return the controller 
to the off position before moving the bridge span 
into the final closed position, again at reduced 
speed and torque. 

Most bascule type bridge installations have two 
drive motors at each end of the movable span. Each 
of these motors should have sufficient capacity to 
operate the bridge leaf at reduced speed in the 
event of motor or equipment failure on either of 
the drives. An opening cycle of about 60 seconds 
generally is specified — exclusive of the time re- 
quired to start alarms and clear the bridge deck 
ready for opening. 

Each leaf normally rises to an angle of about 69 
degrees, moving the last 20 degrees at reduced 
speed. This position usually is designated “Nearly 
Open.” From this point to the “Fully Open” posi- 
tion — usually about 3 degrees — the bridge leaves 
can be operated only at reduced speed. The re- 
verse type of operating sequence takes place when 
the bridge span is being closed. 
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Vertical lift bridges with tower drives must be 
provided with a means of raising both ends equal- 
ly to prevent structural damage through misalign- 
ment. Operating cycles on vertical lift bridges are 
slightly longer than those for bascule bridges be- 


cause of the problems of skew and of maintaining 
the deck in a horizontal position. A common time 
period for opening is around 90 seconds. 

The operating sequence is modified according to 
the particular conditions involved in a_ specific 
bridge design and the drive and control equip- 
ment selected. The power service generally avail- 
able for bridge operation is alternating current. 
Thus, economy dictates the use of alternating cur- 
rent equipment, although at the present time the 
direct current adjustable voltage control system 
still provides the most refined operation. Much ef- 
fort is being devoted to the problem of developing 
an alternating current system which will equal it 
in performance. 


Conventional A.C. Bridge Control 


The conventional wound-rotor inductor motor, op- 
erating on alternating current with rheostatic speed 
control, is satisfactory on ordinary sized bascule 
and vertical lift bridges. The control of the motor 
primary circuit is accomplished by magnetic con- 
tactors that are operated from the master controller, 
which usually has seven points. 

This system will provide moderately reduced 
speeds when operating with loads of 50 percent 
of full load and greater. It also will provide maxi- 
mum starting torque with minimum starting cur- 
rent. However, it will not provide for reduced speed 


Thrustor operated motor and machinery brakes are used 
with this 100-hp a.c. wound-rotor motor bridge drive 








operation with light loads or overhauling loads, 
unless some means of mechanical braking is pro- 
vided. In addition, it will not provide the desired 
low speed (10 percent of full load speed) when 
the bridge span is approaching fully open or fully 
closed positions. These characteristics are shown 
in Fig. 1. 


A.C. Control With Power Selsyn Tie System 


As a refinement, the conventional rotor resistance 
control system may incorporate a power selsyn tie 
system. The Houghton-Hancock vertical lift bridge, 
now under construction in Northern Michigan, is a 
typical example of a bridge using such a system. 
The drives for the lift span, housed in towers at 
each end of the bridge, will consist of one wound- 
rotor drive motor and one wound-rotor selsyn mo- 
tor directly coupled and geared to the hoisting 
machinery. 

Under normal operation the span will be pow- 
ered by the drive motors only, using conventional 
rotor resistance control. The selsyn motors will be 
connected together in such a manner as to form 
an electrical tie between the tower drives which 
will electrically lock the ends of the span together. 
Thus the individual tower drives will operate at 
the same speed and keep the span level. 

A selsyn motor cutout switch is provided so the 
span may be operated by the drive motors only, if 
the tie system fails to function properly. Provision 
also is made to operate the span with the selsyn 
motors only, without a power tie between the tower 
drives. Skew and levelling limit switches, as well 
as speed governors, will give this heavy double 
deck bridge a satisfactory operating performance. 





Pascagoula River Bridge 
uses wound-rotor motors 
with conventional rheo- 
static secondary control for 
opening and closing bas- 
cule type bridge leaves. 


. 


Fig. 1—Typical speed-torque curves for wound-rotor 


motor with 7 point secondary rheostatic control. 


Economy and reliable operation were deciding fac- 
tors in the selection of this system. It should be 
noted that the power selsyn system is not consid- 
ered applicable for bascule type bridges. 


A.C. Reactor Control System 


In an effort to further refine the alternating current 
control system, the wound-rotor induction motor 
with secondary rheostatic control and unbalanced 
voltage reactor control in the primary circuit has 
been developed. This system usually requires a 
master controller with nine points, with the last 
two points coming in automatically on the seventh 
position point. 

As shown in Fig. 2, each of the first five points 
provides a constant speed for any light or over- 
hauling load. The last four points provide maximum 
power for maximum loads, with speed varying 
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Chicago’s Van Buren 
Street Bridge uses second- 
ary rheostatic control and 
unbalanced voltage reactor 
control in primary circuit 
of a.c. motor drive system. 














Fig. 2—Speed-torque curve of wound-rotor motor with 
secondary rheostat and primary saturable reactors. 


greatly with load. This system will operate against 
any load with a wide choice of speeds down to 5 
percent of the full load speed. 

The use of saturable reactors for speed control 
of alternating current induction motors is not new. 
It has been used for many years in industrial ap- 
plications such as large overhead cranes. Only a 
few such applications have been made on control 
systems for movable bridges. Two good examples 
are a vertical lift bridge installed by the Delaware 
and Lackawanna Railroad and a bascule bridge 
recently put into opertion by the City of Chicago. 
Present experience indicates that the saturable re- 
actor system cannot match the direct current ad- 
justable voltage control system in performance. 
But it does offer a considerable economic advantage. 

In operation on bascule bridges, the saturable 
reactor system accomplishes reversal of torque 
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without reversing by magnetic contactors. This is 
important, since the action of the bridge leaves is 
responsive to the effects of both wind and ice loads. 
The reactor system is the result of an effort to ob- 
tain a full range of controllable torque at low 
speed without resort to the addition of artificial 
load in the form of brakes, and without excessive 
input current. Basically it is a countertorque scheme 
with modifications in the countertorque provided 
by the application of variable unbalanced voltage 
to the motor primary windings. The system is based 
on countertorque braking bec: ause that method i 
the most efficient from the standpoint of torque per 
ampere input. 

The theoretical analysis of field reactions that 
occurs in an induction motor describes a single 
revolving magnetic field on the stator with a rotor 
field that follows the stator field at a slightly re- 
duced speed. The voltage and frequency existing 
in the rotor windings are proportional to the slip, 
which is the difference between the speeds of the 
stator and the rotor. 

If the polyphase voltage that is applied to the 
induction motor becomes unbalanced, the revolving 
field becomes unsymmetrical, that is, the voltage 


does not have the same magnitude for all positions 


of the stator. However, this unsymmetrical field 
can be analyzed by the method of symmetrical 
components. The unsymmetrical field can be re- 
placed by two symmetrical fields, one field revolv- 
ing in the same direction as the rotor (positive se- 
quence), and the other in the opposite direction 
(negative sequence ). 

The relative magnitude of negative sequence 
fields increases with the degree of unbalance. The 





Fig. 4—Duplex three phase voltage system diagram. 


net output shaft torque of the motor is the alge- 
braic summation of positive sequence and nega- 
tive sequence component torques developed in the 
rotor due to the stator fields. Fig. 3 is a graphical 
representation of the various reactions. The circles 
and ellipses indicate the revolving motor fields in 
shape and direction while their enclosed areas are 
indicative of the torque developed. 

The conventional vectors of a three phase sys- 
tem, in which the phase rotation is clockwise and 
the phase sequence L,-L;-L2, are shown in Fig. 4. 
The primary and secondary windings of a trans- 
former are connected to set up a “fourth phase,” in 
effect, another three phase system. The vector rota- 
tion is again clockwise, but the phase sequence 
L,-L4-(L2)-Ls is opposite to the phase sequence of 
the other half of the duplex system since the posi- 
tion of Ls and Ly (Lz) are interchanged. If the 
terminals of a motor are connected to L;, Le, and 
L; respectively, the terminal voltage sequence is 
T,-T2-Ts. With this sequence, the motor develops 
a torque and tends to run in the raise direction. If 


terminal T. is removed from Lz and connected to 
Ly, the terminal voltage sequence of the motor is 
T,-T;-Ts. The motor therefore tends to run in the 
opposite direction. 

When raising the bridge leaf at reduced speed, 
motor terminal T, is not connected directly to either 
L» or Ly. Instead it is connected between two satur- 
able reactors which are connected in series from Lz 
to Ly as shown in Fig. 5. By varying the excitation 
to each reactor, the unbalance in the voltage ap- 
plied to the primary of the motor is changed. This 
shifts the vector positions of the motor terminal T», 
thus changing the direction and amount of torque 
developed by the motor. Terminal T, can be forced 
to take any vector position along the locus between 
L». and L,. By controlling the degree of unbalance, 
the torque, and thus, the speed, developed by the 
motor can be regulated. 

The system for obtaining this type of regulated 
speed control utilizes saturable core reactors in one 
phase of the primary power circuit to the bridge 
leaf motors, in conjunction with magnetic ampli- 
fiers and speed sensing tachometers. Briefly, the 
magnetic amplifier load current determines the de- 
gree of reactor saturation (drive or retard reactor ). 
The unbalanced 3 phase voltage applied to the 
leaf motors as a result of this partial reactor satura- 
tion reduces motor torque, and therefore speed. By 
varying the degree of reactor saturation, motor 
speed may be regulated to close limits. The pilot 
generator signal is used in conjunction with the 
pattern signal to the magnetic amplifier, to set the 
level of magnetic amplifier load current. 

The magnetic amplifiers (magamps) can be con- 
sidered as special saturable reactors providing high 
power gain between their change in excitation and 
change in output power. Each magamp is pro- 
vided with a bias winding which determines the 
output when no control signal is applied to it. The 
retarding torque magamp is biased to provide full 
output and full saturation of its reactor. The driving 
torque magamp is biased to provide minimum out- 


Fig. 5—Motor torque reversal by reactor phase shift. 
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Fig. 6—Typical d.c. motor — adjustable voltage control. 


Machinery house of d.c. controlled vertical lift bridge. > 


put and negligible saturation of its reactor. The 
control winding of the two magamps is excited from 
a common regulating magamp in such a manner 
as to buck the bias excitation in each magamp. 
Increase in regulating magamp output will buck 
down the output of the retarding torque magamp, 
causing desaturation of the retarding reactor. At 
the same time, the regulating magamp output will 
increase the output of the driving torque reactor, 
causing saturation of the driving reactor. The regu- 
lator magamp control winding is excited from the 
voltage difference between a pilot generator volt- 
age and a pattern voltage. The pilot generator is 
coupled to the bridge machinery and provides a 
voltage output proportional to the bridge span 
speed. The pattern voltage is determined by the 
span master switch setting. In addition to the con- 
trol windings, each magamp also has a bias winding 
to determine the proper magamp operating point 
and a damper winding to improve system stability. 


D.C. Adjustable Voltage Control System 


When frequent and fast operation is required, direct 
current adjustable voltage control for the span 
drive motors offers the most refined control sys- 
tem and should be considered for bridges where 
the added cost of the refinement is justified by per- 
formance requirements. The d.c. adjustable voltage 
drive provides a simpler control system and _per- 
mits a much better speed control than any other 
system now in use. This control is accomplished 
by interposing a motor-generator set between the 
variable speed motor and the power service. The 
master controller usually has four points, with each 
giving constant speed regardless of load as in Fig. 6. 

This system may be thought of as an adjustable 
speed control from an a.c. source of power, because 
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the generators may be driven by a.c. synchronous 
motors. This system has many advantages, since it 
is possible to make the speed change per step ex- 
tremely small. More than 100 steps can be used in 
the generator field rheostat. The drive motor can be 
reversed by reversing the field of the generator. 
The motor will produce the same torque at low 
as at high speed, since the field strength remains 
constant. Quick stopping can be accomplished by 
rapidly decreasing generator field strength. 


Skew, Level, and Braking Control 


For vertical lift bridges the use of a power selsyn 
tie system serves to maintain the same speed of 
the two tower drives, and thus keep the span level 
during its operation. If there is any phase displace- 
ment between the two power selsyn units there is an 
immediate power transfer from the leading unit to 
the one tending to lag. As protection against ex- 
cessive skew there usually is installed in each tower 
a skew limit switch driven from the operating ma- 
chinery. Contacts of these two switches are so con- 
nected that on reaching a certain skew limit the 
drives will be stopped. To be able to operate the 
span after it has been stopped by these limit 
switches, provisions usually are made to bypass 
them. Levelling in each direction then can be ac- 
complished by turning a manual level switch in a 
direction to oppose the skew. 

Braking of machinery and motors is provided for 
slow-down purposes and for holding the span or 
leaves in a fully closed or open position. These 
brakes usually are thrustor operated, with power 
from an electric motor which is provided with an 
adjustable time delay feature to prevent a fast clos- 
ing of the brakes. Limit switches are provided on 
the thrustors to give operator signals. ea 
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THE DAY OF DECISION regarding the role of the 
engineer in the design of facilities 
for the atomic age is approaching 
rapidly. The position and responsi- 
bility of the consulting engineer and the architect- 
engineer have not been clearly defined because the 
new science has been in a constant state of flux. 
The need for change, to keep pace with new de- 
velopments, has created an unsettled technical and 
business atmosphere. Under these conditions, sev- 
eral forces challenge the traditional position of the 
engineering organization. 

As a result of research being carried on in uni- 
versities throughout the world in the 1930s and 
early 1940s, leading scientists became convinced 
that vast amounts of energy soon would be released 
by neutron fission of Uranium 235. During this 
period the technology and resources of the demo- 





cratic nations were concentrated on winning the 
war, so it was natural that the first application of 
this new source of energy was for destruction. With 
the basic research being carried out in the univer- 
sities, it followed that the development of the tech- 
nology for the atomic bomb should be pursued by 
these same groups. These early programs in the 
United States were developed at institutions such 
as Columbia University, the University of Chicago, 
and the University of California. 

The phenome nal g growth of the program dictated 
the need for larger production facilities and more 
comprehensive research tools. As this urgent need 
became apparent, huge nuclear centers sprang’ up 
at Oak Ridge, Los Alamos, Hanford, Argonne, 
Brookhaven, and several other spots. These facili- 
ties, which ultimately came under the over-all di- 
rection of the Atomic Energy Commission, initially 
were operated by industry and various universities 
under the Corps of Engineers. During World War 
II, the great industrial giants, with their vast pools 
of scientists, engineers, and technicians were called 
upon to aid in the research and development of our 
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nuclear technology. The contributions of the con- 
sulting engineers and architect-engineers in these 
early plants were limited largely to site develop- 
ment, conventional supporting facilities, building 
design, and construction supervision. 


Postwar Developments 

At the end of the war, there was a period of re- 
adjustment in the nuclear field. Re-assessments and 
re-evaluations were made, and the nuclear pro- 
grams shifted from production reactors to the de- 
velopment of propulsion reactors for the military. 
Again, research and development were necessary, 
and again, the same team of universities, national 
laboratories, and industries joined forces. However, 
industry’s share in the program increased consider- 
ably as component development and_ production 
applications became major factors. 

The Naval Reactor Program, under Admiral Rick- 
overs leadership, brought nuclear technology out 
of the laboratory and into proven application. Naval 
development employed thousands of scientists and 
engineers for the two atomic power laboratories, 
KAPL and Bettis Field, the first operated by Gen- 
eral Electric and the other Westinghouse. The Air 
Force and the Army also contributed to reactor 
development — but with more modest programs. 

As technology in the propulsion fields progressed 
and new reactors came under study and develop- 
ment, the AEC and industry again re-assessed and 
re-evaluated. It was concluded that stationary pow- 
er production by nuclear energy might be competi- 
tive with fossil-fuel power. With the encoura ige- 
ment of Congress and the AEC, the United States 
launched the civilian reactor program. Industry 
and the national laboratories, with their background 
in production and propulsion reactors, moved into 
the area of civilian nuclear development. The AEC’s 
familiarity with the personnel and operations of 
the equipment manufacturers led it to award these 
companies the prime responsibility for nuclear pow- 
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er development. The manufacturers then subcon- 
tracted the design of the conventional portions of 
these plants to architect-engineers. 


Consequences and Conflicts 


As the design and construction of these first nu- 
clear plants progressed, it became apparent to the 
AEC and others in government and private indus- 
try that the initial capital cost estimates failed to 
meet the actual requirements of the program. Many 
factors contributed to this. 

Because of the potential hazards of nuclear re- 
actors, an immense amount of research and de- 
For 
extra safety, the equipment was designed with a 
high reliability factor. This increased costs. Also, 
much of naval technology's philosophy of the ul- 
timate in reliability and performance was carried 
over into the field of stationary power design. 

Serious underestimates also occurred in the areas 


velopment was carried on to insure safety. 


of material and equipment costs, construction costs, 
and in the over-all engineering, planning, and man- 
agement of the projects. By custom and experience, 
equipment manufacturers are concerned primarily 
with the fabrication of components for a plant. Each 
of these manufacturers has a sphere of specialized 
knowledge limited to the design and fabrication 
of certain items of equipment that go into the fin- 
ished plant. They are not equally experienced in 
the over-all planning, design, cost estimating, and 
integration of the many components and systems 
necessary to make a plant an operating entity. This 
is not to say that they have been unaware of these 
critical factors. However, their traditional role has 
not enabled them to develop the skills and experi- 
ence which a consulting firm has in these areas. 

Reactor manufacturers stress that their interests 
are limited to supplying equipment, and not to the 
engineering or designing of the nuclear plants. They 
state that plant design is strictly the province of 
the architect-engineer. It must be recognized, how- 
ever, that many of the reactor manufacturers also 
build other nuclear plant components such as tur- 
bine generators, heat exchangers, pumps, and elec- 
trical equipment. It is understandably good busi- 
ness on their part to supply as much equipment as 
possible. This is facilitated if they can engineer and 
provide a package that includes their other com- 
ponents in addition to the reactor. However, this 
procedure conflicts with one of the fundamental 
functions of the engineer performed on behalf of 
his clients — the selecting of equipment on a com- 
petitive basis to satisfy functional needs at the low- 
est possible cost. The package approach does not 
assure the client of minimum economical investment. 

Because of the present limited number of nuclear 
power installations in the planning stage, there is 
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an unusually high degree of competition among the 
reactor manufacturers. This competition stimu- 
lates cost-cutting in order to win a contract. The 
manufacturer-bidder must, therefore, search for 
first-cost economies. All of the reactor manufac- 
turers have the highest concern for safety and will 
not compromise. However, under today’s technol- 
ogy, a high degree of*safety means high costs. 
Therefore, every reactor manufacturer must search 
for the delicate balance that will keep him in busi- 
ness without endangering the plant. 

Apart from safety considerations, other oppor- 
tunities in plant or component design must be 
considered as a means of reducing first costs, but 
these may not be justifiable from the standpoint of 
the client’s best interests. It is unfair to both the 
client and the manufacturer, 
visable as a matter of good business, to place the 
reactor manufacturer in this conflicting position. 


and generally inad- 


Competitive Fixed Price Bidding 

An example of the seriousness of this situation is 
the present practice of U.S. reactor manufacturers 
in making competitive fixed-price bids for nuclear 
Euratom program. Since the 
European equipment manufacturers are vitally in- 
terested in developing their own nuclear technology 
and reducing dollar expenditures, joint U.S. - Euro- 


business under the 


pean teams are being created to facilitate lump- 
sum bidding. Generally, these teams include a 
U.S. reactor manufacturer and a European equip- 
ment manufacturer. Sometimes a U.S. consulting 
engineer or a European engineering concern is 
included for work on the nonnuclear portions of 
the plant. Each organization is offering to do its 
share at a lump-sum figure. 

In this arrangement there is no over-all en- 
gineering of the plant. The U.S. reactor manufac- 
turer directs the design philosophy and sets the 
criteria. The fixed-price nature of the contracts may 
well keep the engineering concerns in these groups 
from exerting maximum desirable influence on 
the design factors which might improve economy, 
As detailed 
engineering progresses on a plant, the day-to-day 


ease of operation, reliability, or safety. 


selection of alternate designs has traditionally been 
the responsibility of the architect-engineer. How- 
ever, these conditions are bound to be affected by 
the fixed-price limitation. 
nancial agencies, operating groups, and prime con- 
tractors really afford to risk the possible con- 
sequences of such an arrangement? 

At this stage of nuclear development, it is dif- 
ficult to understand or to justify fixed-price bid- 
ding on a complete plant. Some clients insist on 


Can governments, fi- 


a fixed-price approach mainly because of the 
unrealistic estimates of the prime contractors in 
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the past. However, fixed-price bidding does not 
insure that the capital costs of the plant will be less. 
The uncertainties usually associated with bidding 
—and especially with new products and concepts 
— impel the lump-sum contractor to include gen- 
erous allowances for contingencies, at customer 
expense. These allowances are influenced by each 
bidder's judgment of the competitive situation. An 
inadequate allowance tends to tarnish the objec- 
tive of an optimum plant, unless extras are ne- 
gotiated. Either way, the customer pays. 

Conventional power facilities, even with all their 
highly developed and established technology, gen- 
erally are not built on an over-all fixed-price for- 
mula. Yet, we do have low cost power. 


AEC Recognizes the Consultant 

Two or three years ago, the AEC initiated the 
practice of awarding prime contracts on new nu- 
clear power projects to the architect-engineer rather 
than to the reactor manufacturer. This decision was 
well taken in light of the difficulties encountered 
with the earlier approach. These contracts are on 
a cost-plus basis, with the reactor manufacturer as 
a subcontractor or supplier. Thus, the architect- 
engineer has prime responsibility for planning the 
complete project, including plant design, schedul- 
ing, and supervision. The manufacturer's responsi- 
bility is limited to reactor design and the auxiliary 
systems. The reactor primary cooling system is 
jointly designed by the manufacturer and _ the 
architect-engineer. This AEC procedure is a sig- 
nificant step in the right direction. 

Unfortunately, many of the reactor manufactur- 
ers, in their commercial efforts with utilities here 
and abroad, still are offering to furnish a complete 
nuclear plant. Eventually this approach could 
provide the manufacturer with an opening to deal 
with utilities directly in offering the complete serv- 
ices required for conventional power plants. 
Should this movement succeed, the valuable con- 
tribution of the consulting or architect-engineering 
firm in the power field will be in jeopardy. 


A Program for the Future 


How should nuclear power plants be designed and 
built? What are the responsibilities of the archi- 
tect-engineer, and in what capacity should he func- 
tion? The precedent in this country has been set 
by many years of experience. Utilities should re- 
tain consulting engineers during the initial stages 
of a nuclear project, not only for their formal func- 
tions of planning site selection and comprehensive 
technical studies, but also to evaluate and recom- 
mend reactor types best suited to the client’s needs. 

Following the reactor selection, preliminary de- 
signs and optimizations should be _ established, 
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similar to AEC Title I, for the purpose of develop- 
ing definitive designs and costs. Based on the re- 
sults of this effort, and with client approval, the 
engineer then can proceed with detailed design 
and specifications. Based on specifications pre- 
pared by the engineer, manufacturers would be 
asked to bid competitively on the reactor. Simi- 
larly, all of the plant components would be speci- 
fied for competitive bidding, including the primary 
cooling system equipment. 

The engineer, working with the reactor designer, 
would prepare the hazard reports and submit them 
for AEC approval. The handling of radioactive 
wastes would be dictated by state and Federal 
standards, and designed accordingly. The construc- 
tion contracts should be awarded and the work 
technically supervised by the engineer. Field test- 
ing of critical items would be under his supervision, 
in conjunction with the various equipment manu- 
facturers, and all shop inspection would be under 
his direction. This procedure would insure economi- 
cal plants, completed in a minimum of time. 

With the engineer working in this manner, the 
problem of plant safety would be delegated to a 
single organization concerned with the complete 
plant design. It is the engineer who must integrate 
the nuclear characteristics of the remaining plant 
equipment so that they function safely and re- 
liably together. This is not an unusual assignment, 
for the engineer does exactly this kind of work on 
process plants and conventional power plants. In 
addition, the engineer has an established organiza- 
tion with the experienced talent, engineering 
standards, and procedural methods for planning 
and coordinating all facets of the undertaking. This 
is a responsibility for which he is uniquely quali- 
fied by virtue of experience. 

The majority of consulting engineers active in 
the nuclear field have experienced personnel in 
all the engineering technologies applicable to nu- 
clear plants, including reactor design. Those engi- 
neers who have created and organized such staffs 
have done so with the conviction that nuclear power 
plants would be planned, designed, and constructed 
under the same management philosophy as conven- 
tional power plants. Many years of project ex- 
perience in this country have clearly demonstrated 
the need for separation of the responsibility of 
over-all planning, detailed engineering, design, and 
coordination, from the component designer and 
supplier. This will provide the client with the most 
economical power plant consistent with his needs. 

All engineers interested in nuclear design must 
work to see that this trend away from package deals 
of manufacturers continues and that the consulting 
engineer picks up his conventional role in this new 
design field. am 
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VENTILATED BUS DUCT 
.WHEN— 


Square D TOTALLY ENCLOSED Duct" 


takes less space —and costs no more 
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Ventilated bus duct is bulky and awkward. It's difficult 
—sometimes impossible—to install it in restricted areas. 

The layers of insulation around the bus bars and the nec- | | NRE ET | 
essary air spaces contribute to large, inconvenient size. ’ , 

Square D totally enclosed feed-in duct solves the space = Here’s Why Square D's 
problem. Solid sheets of insulation permit mounting bus EXCLUSIVE Design 
bars only 14” apart. This solid insulating material is also po 
an effective heat conductor, thus eliminating the need 
for air spaces. The result—Square D low-impedance 
duct is as much as 50% smaller than ordinary duct. It 
can be used where no other duct fits. It makes expansion 
of existing electrical systems easier, new construction 
planning simpler. Best of all, Square D low-impedance 
bus duct is totally enclosed. Having no ventilation holes, 
it's safe from physical damage and dust accumulation. 
Needing no ventilation, it can be mounted in any position 
without de-rating. 

Doesn't it make sense, when buying feed-in duct, to 
specify a product that will meet all your requirements? 
Square D totally enclosed low-impedance duct costs no 
more—why settle for less? 








makes ventilation unnecessary 





om INSULATING MATERIAL 
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The entire space within the duct and be- 
tween the bus bars is filled with a solid 
insulating material which conducts the 
heat to the surface. There are no dead air 
spaces inside the duct. Square D totally 
enclosed low-impedance duct is listed 
with Underwriters’ Laboratories and 
meets U/L requirements for temperature 
rise in any mounting position. 
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When to Join a Joint Venture 


... one way for small consultants to provide 


engineering services on large design contracts 


RALPH S. TORGERSON 
West Coast Editorial Representative 


MANY ENGINEERING FIRMS have turned to 
VM VW tl > Ol t ? t re, f r li y ? 1 ‘sig 
nin, 16 jyornt ven ure or irge ae ign 


contracts, as a means of pooling 
financial resources and manpower, 
balancing work load, and acquiring particular tech- 
nical skills not available in a single organization. 
While joint venture engineering agreements have 
been made in many areas of the United States, 
they have been most widely used in the West. The 
booming World War activity of 1941-1946 caused 
engineering firms, out of sheer necessity, to com- 
bine their manpower and financial resources with 
other firms in joint ventures to design airfields, 


Joint venture sewage plant handled by Holmes & Narver; 
Daniel, Mann, Johnson & Mendenhall; Koebig & Koebig. 


highways, water and sewerage systems, and varied 
types of structures for the armed services. 

Since the War, these engineering firms and other 
engineers who have entered private practice have 
drawn on this experience to set up joint ventures 
for jobs involving state, county, and local govern- 
ment bodies as well as private industry, the armed 
services, and Federal agencies. However, compara- 
tively few joint ventures have been set up for ci- 
vilian projects, and some of these few may be con- 
sidered quasi-government, for they have involved 
utilities acting under a form of government subsidy. 


Reasons for Setting Up Joint Ventures 
There are several basic reasons for setting up joint 
ventures. Size and location of the project are im- 
portant considerations. One engineer having a 
wealth of joint venture experience pointed out that 
generally speaking, projects having an estimated 
construction cost of less than $3 million usually do 
not lend themselves to joint venture operations 
except under unusual circumstances when some 
special technical skill has to be supplied. The 
complications involved in setting up a joint ven- 
ture are often not worth the effort on smaller jobs. 
The joint venture provides all the professional 
skills necessary for a project under a single man- 
agement, as well as a larger working force of 
technicians and draftsmen. ; 

Occasionally, a client may have difficulty in de- 
ciding which engineering firm to select, or he may 
decide that greater engineering strength and serv- 
ice may be obtainable from a combination of firms. 
Thus a joint venture is born. In some instances the 
political angle enters the picture as a reason for 
forming a joint venture. 

Frequently a job may be so large or so diversified 
that not enough people having the right technical 
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skills are available to handle the job from one of- 
fice. An example may be a large army or navy job 
which would require the services of not only civil 
and structural engineers but also an architect, a 
mechanical engineer, and an electrical engineer. 

Although there is a more advantageous distribu- 
tion of work load among firms in the same engi- 
neering field through the joint venture, there is 
less effect on the work load of diversified firms. 
However, contracts often may be obtained through 
the joint venture which otherwise might have 
gone to other firms. One disadvantage is the fact 
that operating expense may be slightly higher, 
since there is some duplication of overhead. 

Geographical considerations often determine the 
necessity for a joint venture. When a job is located 
in a distant area where a local office is not main- 
tained, a joint venture is set up with a local engi- 
neer to act as project manager and give supervisory 
service. The cost of maintaining a local office is 
eliminated, travel expense is cut to a minimum, 
and a much smoother coordination is obtained 
in contacts with the client, contractors, and local 
government agencies. Joint ventures of this type 
frequently have been made between mainland 
engineering firms and engineers in Hawaii and 
Alaska. Such agreements also have been made for 
engineering work abroad. 


Advantages of the Joint Venture 


A balanced work load is perhaps one of the primary 
advantages of a joint venture operation on large 
projects. It is not necessary to build up an organi- 
zation for a big job and then tear it apart to reduce 
overhead when it is completed. And it is a danger- 
ous practice to commit too large a part of the or- 
ganization to a single project. Lack of project di- 
versity is not good business practice and could re- 
sult in a serious financial loss if the major project is 
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Tudor Engineering Co. and Law and Wilson joined 
forces to engineer this section of Hawaiian Freeway. 


not financially profitable or is suddenly suspended. 

A few large engineering organizations have re- 
cruited men from other engineering firms with the 
promise of immediate salary increases and then 
dumped them on the labor market when the proj- 
ect was completed. This practice, of which only a 
few firms have been guilty, has hurt the consulting 
engineering profession. The result is difficulty in 
getting engineering graduates to enter the service 
of firms in private practice. Building up a large 
staff of engineers for a big project, only to cut back 
drastically when the job is done, could be largely 
eliminated if the joint venture approach was used 
to balance the work load. 


Legal Agreements or Contracts 

There are some simple agreements which can be 
entered into between architects and engineering 
consultants to perform certain work, with one of 
the parties being signatory on the contract with the 
client. In this type of agreement, the contract sign- 
er actually pays the other participants and submits 
one statement for service to the client. This ar- 
rangement functions as a joint venture between 
architect and engineer, but it is not, in a true sense, 
a joint venture with all parties being of equal 
standing in the agreement or contract. 

Size and complexity of the joint venture deter- 
mines the legal documents that may be necessary. 
A simple letter may serve as an agreement, or 
there may be a full and detailed contract, but every 
agreement should be approved by an attorney who 
has an understanding of joint ventures. 

Joint ventures are regarded legally as temporary 
partnerships. An agreement should consist of a 
statement of the scope of the work and how it 
is to be divided, how the contract is to be adminis- 
tered, and how each constituent firm is to charge 
the joint venture for salaries, overhead, and ex- 





Missile base combined DMJM; Rust Engineering Co.; 
Leo A. Daly Co.; Mason & Hanger-Silas Mason Co., Inc. 


penses. It should provide for monthly and other 
accounting reports, a budget, programs, tax returns, 
and profit or loss distribution. The agreement also 
should designate who is to be the sponsor or proj- 
ect manager. 

The simple agreement may take the form of a 
letter from one of the parties involved, stating work 
to be performed and the method of payment. The 


agreement is consummated by a letter of accept- 
Each firm 
should agree to hold the others harmless from 
claims arising out of its own independent opera- 
tions, yet all must agree to share the responsibility 
of the joint venture operation. 


ance from the other party or parties. 


How Work Is Coordinated 

There are two basic ways to coordinate operations 
in a joint venture. The simplest allows one firm in 
the joint venture to assume sponsorship and take 
full responsibility for managing, accounting, and 
producing the job, with other members supplying 
manpower and talent. An alternate method is to 
set up an entirely new organization with manage- 
ment drawn from all of the joint venture companies 
and with a complete financial department. In either 
instance, there should be a Control Committee, 
with representation from each joint venture com- 


pany, functioning as a policy-making, reviewing, 
and approving body. 

On very large projects a separate office should 
be set up and a coordinator or project manager 
selected from the participating members of the 
joint venture. It is also essential to have a single 
employee or officer designated from each member 
consulting engineering firm through whom informa- 
tion and directives concerning the joint venture 
can be channeled. 

The joint venture project sponsor or manager 
keeps the accounts and provides day-to-day man- 
agement. The project manager should be a part- 
ner or principal of one of the participating firms. 
He should get out reports at least once a month, 
not only on the progress of the technical work but 
also on the financial status. Usually the work is 
coordinated by the firm whose engineering spe- 
cialty predominates on the project. 


Joint Venture Partnership 


A rather unusual organization has been set up in 
the Pacific Northwest which serves as a continuing 
partnership for engaging in joint ventures. It is 
composed of four professional organizations, with 

Joint Board of Consultants. When formed 
1955, North Pacific Consultants comprised three 
professional groups; N. W. Haner and Associates, 
Portland, with extensive experience in civil engi- 
neering work; Robert W. Retherford Associates, 
Anchorage, Alaska, electrical engineering, especial- 
ly in transmission and distribution; and Ivan Bloch 
and Associates, Portland, specializing in the field 
of industrial and economic analysis and some 
phases of engineering therein. Later, G. E. Wieland 
and Associates, Seattle, with a wide background 
in mechanical engineering, particularly thermal 
power plants, was added to the partnership. 

The reason for setting up this joint venture 
partnership was the common interest of the three 
principals of each independent organization in the 
same over-all types of regional development, par- 
ticularly power system development. These organi- 
zations not only had complementary interest, but 
personnel and experience readily adaptable to in- 
vestigation, design, and supervision of construc- 
tion of integrated power systems. 

Two major principles were embodied in the 
North Pacific internal agreement; each organization 
remains free to pursue its own specialty, with the 
North Pacific Joint Venture functioning only when 
projects call for talents beyond the scope of any 
one organization; and each joint venture eon is 
charged only those expenditures which relate to 
personnel actually engaged on each project, with 
an appropriate allocation for overhead and similar 
fixed costs. The client pays only for direct staff and 
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overhead required, rather than an amount reflect- 
ing the total of all four organizations. 

Two principal internal forms are used for legal 
agreements or contracts. A master agreement stipu- 
lates that all four organizations “agree to agree,” 
and it outlines a few of the ground rules of opera- 
tion covering pooling of capital and the division 
of projects requiring joint venture. Then, as re- 
quired, separate project agreements are entered 
into. In effect, these agreements detail the respon- 
sibilities of each partnership organization with re- 
gard to an individual project. In terms of contracts 
for services on any project, all partners are signa- 
tors and bear full responsibility as in any engineer- 
ing partnership. All engineering documents bear 
the signatures and professional engineering seals 
of the participating partners. 

Coordination of work in joint ventures is ac- 
complished by assigning one of the partners as proj- 
ect engineer or administrator, depending on the 
nature of the project. The partner so designated 
takes full responsibility for coordination. However, 
the handling of administrative details is based on 
standard procedure. One of the partnership or- 
ganizations, because of its personnel and qualifi- 
cations, handles all the mechanics of administra- 
tion under the direction of the project engineer or 
administrator. Certain functions of administration, 
especially those of a bookkeeping or budget nature, 
are centralized in the organization of one of the 
joint venture partners. Other functions, such as 
relations with client, contractors, and the public 
are delegated among offices (including field offices 
of resident engineers) as each project may war- 


Tudor-Goodenough Engineers was the joint venture firm 
handling the Tri-Dam Project on the Stanislaus River. 
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rant. With this type of organization, some of the 
drafting, reporting, duplicating, and library serv- 
ices can be pooled effectively. There is also a sav- 
ing in travel expense. When one partner, for ex- 
ample, is obligated to visit a distant city, he usual- 
ly can handle not only the assignment of his own 
firm but also that of others in the partnership. 


Types of Joint Venture Work 

Generally speaking, only large projects which run 
for a year or longer lend themselves to joint ven- 
ture operations. The project should provide a fair 
balance of work between various branches of de- 
sign — civil, structural, mechanical, electrical, and 
architectural. Other projects, however, may be so 
large that similar organizations may function to- 
gether to balance work loads. 

North Pacific Consultants has undertaken sev- 
eral large projects. These include Cooper Lake hy- 
droelectric power project and transmission system 
on Kenai Peninsula, for Chugach Electric Asso- 
ciation, Inc., Anchorage, Alaska; Healy coal field 
steam-electric power plant and transmission system 
near Fairbanks for Golden Valley Electric Asso- 
ciation, Inc., Fairbanks, Alaska; master-planning 
of two large air bases in Alaska for the U.S. Air 
Force, Anchorage, Alaska; White Salmon River hy- 
droelectric power project, Klickitat County, Wash- 
ington, for Klickitat County Public Utility District; 
and programming of frequency-conversion for pow- 


er systems in Jamaica, West Indies for the Jamaican 


government. 

Other examples of the common engineer-archi- 
tect type of joint venture are the San Diego Coun- 
ty Court House and the County Hospital jobs. 
Separate joint ventures were set up. The joint ven- 
ture, known as the Associated Architects and Engi- 
neers for Court House Facilities of San Diego 
County, included E. L. Freeland, civil and struc- 
tural engineer, and four architects, Frank L. Hope, 
Samuel W. Hammill, Richard G. Wheeler, and 
George Lykos, participating as individuals. The job 
will cost approximately $9.5 million and will in- 
clude an office building, court wing, and jail. En- 
gineering subcontractors were Greer Ferver, struc- 
tural; Hermes and Dunne, mechanical; and Paul 
Connor, electrical; all of San Diego. 

Another example of the engineer-architect joint 
venture is that for the new San Diego General Hos- 
pital. The 600-bed hospital will cost nearly $10 
million. Participants are E. L. Freeland, civil and 
structural engineer; and two architectural firms, 
Paderewski, Mitchell and Dean, and Victor L. 
Wulff and Herbert P. Fifield. Each architectural 
firm participates as an entity with E. L. Freeland as 
the third equal partner. Engineering subcontractors 
are Willis Lipscomb, electrical, San Diego; John 





Ruskin, structural, San Diego; and Ralph E. Phil- 
lips, Inc., mechanical, Los Angeles. 

Tudor Engineering Co., San Francisco, has been 
engaged extensively in joint venture operations, 
which account for approximately a third of its cur- 
rent business. An example of long-distance opera- 
tion is the joint venture with Law and Wilson, an 
architect-engineer firm in Honolulu, Hawaii. The 
two firms jointly handled the design of two high- 
ways and a study of port development for Oahu, 
and the design of a bridge for the Army Engineers 
on the island. In each instance, Law and Wilson 
served as project manager since they were located 
close to the site. In turn, Tudor Engineering sup- 
plied their office and one of their top engineers 
who is familiar with the type of work involved. 
Law and Wilson do part of the design in their 
Honolulu office and part is sent to Tudor’s San 
Francisco office. There is a close liaison with the 
client and a minimum of expense for travel and 
overhead, with a good division of work between 
the two offices. 

Another joint venture of Tudor Engineering Co. 
involved the design of facilities for the Naval Air 
Station at Lemoore, California. The joint venture, 
known as Lemoore Engineers, included: John A. 
Blume and Associates, structural; Keller and Gan- 
non, electrical and mechanical; and Blanchard and 
Maher, architectural; all of San Francisco. Tudor 
acted as sponsor and supplied the project manager. 

The Tudor-Goodenough Engineers joint venture 
was specifically for the Tri-Dam job and en- 
compassed the supervision of construction of three 
dams on the Stanislaus River. 

Tudor Engineering Co. favors having each mem- 
ber of the joint venture charge the project with 
professional salaries (plus about 75 percent for 
overhead ) and actual out-of-pocket expenses. This 
is not sufficient to make a profit, but in effect is 
close to a break-even point. When the job is fin- 
ished, any balance remaining is divided according 
to a formula established in the agreement between 
the participating firms. In no instance is there a 
continuing joint venture agreement with any other 
engineer or architect. The firm has had two or three 
joint ventures going on at the same time with the 
same engineering firm. 

John A. Blume and Associates, San Francisco, 
has done many joint venture jobs on military proj- 
ects and for the Atomic Energy Commission. Sev- 
eral years ago, in a cooperative venture with an 
architectural firm and a mechanical and electri- 
cal firm, Blume designed all of the major build- 
ings, harbors, wharves, towers, and related in- 
stallations for a Saudi Arabian oil development. 

Holmes and Narver, Inc., Los Angeles, has been 
identified with several large sewerage projects in- 


volving joint ventures. Hyperion Engineers was 
set up as a joint venture, with Daniel, Mann, John- 
son and Mendenhall and the firm of Koebig and 
Koebig, to design and supervise the $60 million 
Hyperion sewerage program for Los Angeles. 


Another Holmes and Narver project was the 
study and preparation of a preliminary report for 
the City of San Diego, recommending a sewerage 
system to cost over $41 million. Holmes and Narver 
was the sponsor, and James M. Montgomery, Pasa- 
dena, was the other party in the joint venture. 

Daniel, Mann, Johnson and Mendenhall and As- 
sociates, also has been identified with many joint 
venture operations with other firms in addition to 
the Hyperion project. One of the largest is the 
Titan missile program with The Rust Engineering 
Co., Leo A. Daly Co., Inc., and Mason and Hanger- 
Silas Mason Co., Inc. 

Other joint ventures active at the beginning of 
DMJM’s current fiscal year include: Tishman 
Building, Los Angeles, with Victor Gruen Asso- 
ciates; Presbyterian Hospital, Whittier, with Jay 
Dewey Harnish; highway work in Utah, Maryland, 
and District of Columbia, a joint venture of Mur- 
row, Mendenhall, and Miller with Transportation 
Consultants, DMJM, and Johannessen and Girand 
and Earl V. Miller, a partnership; work for the San 
Bernardino Flood Control District, and sanitary 
sewer works for East San Bernardino City Water 
District, with W. P. Rowe and son; a power plant 
for the Island of Guam, with Sargent and Lundy; 
and an interesting foreign project for the United 
Kingdom Third Air Force, known as Daniel, Mann, 
Johnson and Mendenhall and Grad-Seelye, with 
DMJM, Grad Engineering Associates, and Seelye 
Stevenson Value & Knecht as joint venturers. 

Carey and Kramer, Seattle, has been associated in 
a joint venture with Moran, Proctor, Mueser and 
Rutledge, New York, in the design of one of the 
world’s largest drydocks for the U.S. Navy at 
Bremerton, Washington. The dry dock will cost 
$32 million when completed. 

Cornell, Howland, Hayes and Merryfield, Corval- 
lis, Oregon, has participated in several joint ven- 
tures. Examples involved work performed for the 
Air Force (under the direction of the Walla Walla 
District of the Corps of Engineers) for Mountain 
Home Air Force Base. This was done in joint venture 
with Williams and Martin, architects, Portland. 

Perhaps one of the largest joint ventures ever at- 
tempted was Associated Freeway Consultants, Se- 
attle, comprising 20 participating engineering firms. 
It was set up to handle any or all design contracts 
relating to the Tacoma-Seattle-Everett Freeway 
for the Washington Department of Highways. It 
never became operative as the State finally decided 
to recruit its own engineering forces. = 
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CAN’T BE SECONDARY... 


. Select STANDARD 


FIRE ALARM SYSTEMS 


Where requirements are critical . .. where moral 
responsibility dictates a system that exceeds minimum 
ordnance regulations ...look to Standard for the 
utmost in reliable fire alarm systems. 

Standard systems incorporate every proven feature 
that can contribute to complete dependability of opera- 
tion, including: 

® Constant electrical supervision .. . double supervision 
in many systems. 

e Extra quality components—from rugged resistors and 
heavy duty relays to positive action stations and 
soundly engineered signals. 


© UL Listing on all components. 





Request new 32-page Fire Alarm System 
Catalog. Ask for Publication No. 246. 


EMERGENCY LIGHTING SYSTEMS 


In hospitals, banks, stores, schools, public buildings . . . 
wherever the safety of human life or the protection of 
property is paramount... good sense suggests selection 
of a STANDARD centralized emergency lighting system, 
featuring: 

@ Jnstantaneous, automatic operation. 


@ Constant and complete electrical supervision (even 
a burned out bulb is indicated). 


e Automatic recovery. 
e UL Listings on all equipment. 


Request 20-page Emergency Lighting 
Catalog. Ask for Publication No. 243. 
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One of several Indian plants 
receiving power from the 
Damodar Valley Corpora- 
tion which is carrying out a 
gigantic multipurpose proj- | 


Private Practice 


Under India’s Planned Economy 


R. D. LALKAKA 


M. N. Dastur & Co., Private Ltd. 


Calcutta, India 


IN MAY OF THIS YEAR, Indian consulting engi- 


ering had the distincti f be- 
prstroamaarey neering had the distinction of be 
WA ip ' 
Nill MI, an Parliament. Subsequently a press 


note appeared, ~. . 


ing debated on the floor of the Indi- 


. the Government of India has 
decided that preparation of project reports for new 
industrial schemes should henceforth be entrusted 
to Indian consultants as far as possible.” This per- 
haps was the first major recognition of the place 
of the Indian consultant in the vast development 
programs of the country. 

Consulting engineering has been much in the 
newspapers lately. A series on an industrial sur- 
vey of the country in the important Times of India 
stated, “. . . there is no doubt that our young engi- 
neers, technicians, and scientists have the necessary 


caliber to learn, adapt, and improve designs and 
techniques. What has held them back so far more 
than anything else has been the somewhat mis- 
placed lack of confidence in them by their older 
technical superiors.” 


Trend Is Changing 

Now things are beginning to change. Recently the 
design and erection of a large part of a fertilizer 
plant, at Rourkela, has been awarded to Sindri Fer- 
tilizers. It is of interest because this is probably the 
first time that a $16-million chemical project is be- 
ing engineered here; also because this marks the 
entry of a Government production plant in the field 
of design engineering. In addition is the fact that the 
nucleus of a typical central design organization is 
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being developed by Hindustan Steel, the Govern- 
ment undertaking for three new steel plants. The 
engineering requirements of the country, however, 
are so huge that there is still plenty of opportunity 
for private design organizations — both indigenous, 
where such experience exists in the country, and 
foreign, where specialized knowledge still is re- 
quired. Just recently an Indian firm of steel plant 
consultants has been entrusted with the preparation 
of a preliminary project report for a new two-mil- 
lion ton steel plant at Bokaro. 


Report on State Enterprises 
Recently a high-level Parliamentary body — the Es- 
timates Committee — presented its report on a scru- 
tiny of the three state-owned steel plants being 
comple ted at Rourkela, Bhilai, and Durgapur with 
German, Russian, and British assistance, respective- 
ly. While appreciating the magnitude of the task 
facing the Government in setting up three giant 
steel plants simultaneously, the committee was 
somewhat critical of the arrangements made for 
their engineering and design. Referring to Rourke- 
la, where the consultants are also major suppliers 
of equipment for the plant, the Committee re- 
ported, “This can hardly be considered a satisfac- 
tory arrangement since there is a possibility that 
advice by these consultants is not objective . . . 
“The contract for the Durgapur plant is a pack- 
age deal with its attendant defects, mainly in re- 
gard to the absence of scope for obtaining adequate 
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technical knowledge in setting up the steel plant. 
It contains what is believed to be a rather high 
provision of 15 percent for escalation. 

“No provision has been made in the agreement 
with either the consultants or the contractors for 
the Durgapur Steel Plant for association of Indi- 
ans in planning or designing the plants. Provision 
made in that respect in the agreements with the 
consultants for Rourkela and Bhilai do not seem 
to be fully utilized. This meant that though fees 
amounting to Rs 10 crores ($20 million) had been 
paid to the consultants, adequate steps were not 
taken to acquire the know-how of the plants.” 

In many fields the public sector (Government 
owned enterprise) has had good success. Hindu- 
stan Machine Tools and Indian Telephone Indus- 
tries, located at Bangalore, in South India, have 
expanded and diversified production, set high qual- 
ity standards, and lowered costs. At Hindustan Ma- 
chine Tools the original production program (drawn 
up in 1956 with the Swiss Consultants) of 400 ma- 
chines per year by 1960-61 was achieved three years 
ahead of schedule. The Indian demand for machine 
tools has risen from $6 million in 1951 to $26 million 
today, and it is expected to rise to a total of $125 
million by 1966. 

The Chittaranjan Locomotive Works, targeted to 
produce 2000 steam locomotives in 1961, and the 
Sindri Fertilizer plant are two other examples. 
Big Plans Ahead 
Midway through the Second Five Year Plan of de- 
velopment, blueprints already are being discussed 
for a larger, more ambitious Third Plan. It now 
seems certain that an investment of about $20 bil- 


A $31.5-million loan from the World Bank is helping 
the Indian Iron and Steel Co. raise its steel output. 





Hand dressing of blast furnace bottom blocks for expansion at Tata Iron and Steel Co. plant at Jamshedpur. 


lion will be made during this Plan, of which about 
50 percent may be allocated to industrial develop- 


ment. In view of the difficulties that the Second 
Plan (with an outlay of $9 billion) has encountered 
this seems a large task. Economists and sundry 
others, both local and foreign, have raised an alarm. 
However, it is being argued that unless India with 
its snow-balling population and inadequate living 
standards can make a break-through to a self-gen- 
erating economy, the country may be doomed to 
economic stagnation and political unrest. 
Admittedly, such a Plan would have to depend 
substantially on foreign assistance, perhaps to the 
tune of $5 billion. So far India has received for its 
first two Plans foreign assistance equivalent to about 
$3.5 billion, of which $1.5 billion has come from 
the U.S., $0.5 billion from Russia and East Euro- 
pean countries, and the remainder from other coun- 
tries and institutions. There has been some aversion 
in India itself to continuation of foreign loans, part- 
ly because service charges on loans are increasing 
(and may reach a peak of $200 million early in the 
Third Plan), but mostly for fear of possible strings. 
However, as Prof. Galbrith, of Harvard, recently 
pointed out, “It is unlikely that India, having es- 
caped the British Raj, will succumb to the control 
of its creditors . . . Creditors will always presume 
to make suggestions to debtors. Debtors, if they are 
otherwise strong, need not hear or fear. Some arti- 
culate Americans are unquestionably troubled by 
Indian socialism. But as many, and I am sure many 


more, defend India’s right to make her own choice 
in her own way...” 


Population Poses Problems 


One of the main objectives of the next Plan un- 
doubtedly will be the creation of new jobs. The 
backlog of unemployment at the beginning of the 
Third Plan has been estimated at 7 million, and 
the new entrants to the labor force will be twice 
this number. Against this, only 12 million new jobs 
are expected to be created in the Third Plan, so the 
number of unemployed will have increased to 9 
million. The Government has called for “unortho- 
dox methods” to tackle this problem. An unortho- 
dox, at the same time obvious, method is to re- 
strict population growth (currently about 5 million 
per year). This view has been reinforced by the 
report of a team from the Ford Foundation that 
unless India’s food production soon outpaces popu- 
lation growth, there is possibility of a major catas- 
trophe. In view of the unemployment and food 
problems, India is one of the few countries where 
population control is being pursued actively by 
Government (by contrast, the present thinking in 
China is that the force of 620-million people is not 
enough; a larger population is being encouraged ). 

To reach higher food production, there is increas- 
ing emphasis on fertilizers. The existing capacity 
of 85,000 tons is being expanded by the installation 
of new plants at Nangal (70,000 tons), Rourkela 
(80,000 tons ), Neyveli (70,000 tons), and Trombay 
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(90,000 tons). The planned target of one-million 
tons of nitrogen by 1966 would require the design 
and construction of about six more producing plants. 

Part of the solution to unemployment problems 
lies in the development of small-scale industries. 
The U.S. small-scale industries team, which had 
very successful exhibitions in Delhi and Calcutta, 
has shown vast possibilities for investment by 
American private enterprises in collaboration with 
their counterparts in India. 


Steel the Spearhead 


Along with small-scale industry, the accent on large 
steel production is likely to continue in the Third 
Plan. India has hitched its wagon to the star of 
steel. A blast furnace at Rourkela and one at Bhilai 
came into operation early this year, and a second 
furnace in these plants, together with the first fur- 
nace at the Durgapur plant will produce by the 
end of this year. The three plants, expected to be 
in full production by 1961, will increase Indian 
steel capacity threefold — to 6 million ingot tons. 
Even before completion, plans are afoot to raise 
production of each of these three plants from 1 to 
1.8 million ingot tons. 

Estimates indicate that by the end of the Third 
Plan, steel requirements may reach 12 to 13 million 
ingot tons. The country should have a steel capa- 
city of 25 to 30 million tons by 1975, perhaps 100 
million tons by the end of this century. This still 


would give a per capita steel consumption of only 
350 Ibs in 2000 A.D. compared to the current U.S. 
consumption of 1300 Ibs. Present indications are 


Tata Iron and Steel Co. plant will be producing steel 
at an annual rate of two-million tons after expansion. 
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Modern steel melting shop under construction is in 
sharp contrast to primitive materials handling methods. 


that construction on the new Bokaro plant may 
start some time in 1962, for completion in 1967. 
This plant, starting with an initial capacity of 2 
million tons and designed for future expansion to 
6 to 8 million tons, will be one of the largest and 
most modern in Asia. 


Study Tour of China 


A Government of India Steel Mission went on a 
three week tour of China in March and April. The 
Mission followed a series of reports from China 
about expansion from a steel production of 5.35 
million tons in 1957 to over 11 million tons in 1958, 
of which substantial production was said to be 
achieved by use of small ironmaking furnaces. The 
team, consisting of a research director, a steel plant 
manager, two Government officials, and an engi- 
neering consultant, reported very impressive de- 
velopments in China, particularly noting the con- 
cept of self-reliance. For instance, in three of the 
latest and biggest blast furnaces at Anshan, Wuhan, 
and Paotow, only the blowers, mud-gun, scale car, 
and furnace control equipment were imported from 
the USSR. The initial designs came largely from 
East European countries, but within the course of 
three to four years, China has been able to reduce 
the use of foreign specialists. 

An outstanding feature of the Chinese steel de- 
velopment is that alongside large integrated plants 
such as Anshan (1958 production: 4.2 million tons ) 
they have a number of medium and small steel- 
making units. Last year about 40 percent of the iron 
was produced in small blast furnaces and 20 per- 
cent of the steel in small shops using side-blown 
converters. The Mission noted the evolution (quite 





often within one center) from primitive manual 
methods to semimechanized operation, and in turn 
to efficient mechanized units. 

Education facilities in the field of ferrous metal- 
lurgy were found to be well organized. In institu- 
tions such as the University College of Ferrous 
Metallurgy, at Peking, (5000 students including 800 
girls) a five year course is given in all branches of 
iron and steel production. To provide opportuni- 
ties for intensive practical training, the College has 
designed, built, and currently is operating a small 
iron and steel works. 


Ants Bite the Bone 


In the words of the consulting engineer with the 
delegation, “Before 1949, practically no knowledge 
of design existed in China. Expansion, with Soviet 
help, of the Anshan works was used for creating 
the nucleus of a design institute, which was subse- 
quently expanded and moved to Peking. This Cen- 
tral Institute, which is under the Steel Ministry, 
now has over a thousand workers in 18 departments, 
and the provincial Bureau, at Shanghai, has about 
400 workers. 

“A large degree of improvisation and ingenuity 
were seen in the manufacture of heavy equipment 
with very inadequate facilities. For instance, heavy 
rolling mill housings were being machined with 
the help of a large number of small machine tools 
mounted temporarily on the work piece. With tra- 
ditional Chinese humor this was referred to as ‘ants 
bite the bone.’ In the same manner, large mill rolls 
were being turned on an improvised lathe in which 
the bed and pedestals for mounting the roll were 
made of concrete!” 


Equipment Manufacture in India 


The question of equipment manufacture now is re- 
ceiving considerable attention in India. Currently 
India imports equipment valued at $260 million 
per year, and this is a heavy strain on limited for- 
eign exchange resources. A committee has been ap- 
pointed (on which consultants have been well rep- 
resented ) to study the possibility of starting within 
10 years the manufacture of 70 to 80 percent of the 
total plant and machinery required by the se 
A heavy equipment plant is to be installed ; 
Ranchi, with Russian assistance, to produce poston 
tons of steel plant equipment per year in the first 
stage and 80,000 tons in the second stage. It is now 
likely that the second stage will be integrated with 
the first. The plant then will produce annually about 
16,000 tons of equipment for coke ovens and blast 
furnaces, 7000 tons for steel plants, 34,000 tons for 
rolling mills, and 23,000 tons for spares, cranes, and 
miscellaneous equipment. A heavy foundry and 
forge plant also will be built at Ranchi, with Czech 
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collaboration, to serve as the metallurgical base 
for the heavy equipment plant. At the same time a 
plant for the manufacture of heavy electrical equip- 
ment is being installed in collaboration with the 
British, at Bhopal. 

While many examples of participation by East 
and West European countries in India’s industrial 
development can be quoted, it is not easy to write 
about American investment activity, partly because 
it is on a comparatively smaller scale, and also be- 
cause the projects are often less spectacular. Asked 
about recent newsworthy American activities in 
India, my American colleague replied, “Well, 
Calcutta we have succeeded in popularizing soft- 
ball so that there are now more people watching 
us on Sunday morning at our games, than are at the 
cricket matches!” He was speaking only partially 
in jest. The U.S. has not really discovered India — 
certainly private investors have not. 


Slow Growth for Indian Consultants 


The crusade for reasonable self-sufficiency means 
a big future spurt for consulting services. The satis- 
faction of Indian consultants at the recognition 
that they exist and ought to be encouraged is per- 
haps difficult to appreciate without a few words 
of background. In the past, there was little en- 
couragement for Indian engineering from the Brit- 
ish Government in India. Almost all the engineer- 
ing work for railways, port facilities, and buildings 
was done by foreign engineers, who retired from 
service in India and set up as consultants. Indians 
were trained mainly as maintenance engineers, and 
there were practically no degree courses in Indian 
engineering institutions until the end of World War 
I. Most jobs above that of assistant engineer in gov- 
ernment service required membership in a foreign 
professional society, which was almost impossible 
for an Indian to obtain. Designs provided from 
abroad often did not include the design calcula- 
tions, and at times even identical bridge spans un- 
der similar conditions would have completely dif- 
ferent designs. 

In 1927, a 165-ft span bridge on the Narmada 
river was washed away, and in 1930 it was recon- 
structed in India using Indian steel for the first 
time. This caused an uproar in the professional 
engineering institutions in England. Again, under 
British rule, an Indian railway workshop quoted, 
against international competition, on a meter-gauge 
locomotive for East Africa. Surprisingly, they got 
the order, and the locomotive was built. However, 
the workshop was never allowed to quote again on 
export bid requests (the locomotive is reported to 
be still in operation ). 

As a result, no integrated attempt was made to 
establish Indian consulting engineering firms, ex- 
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“THEY BREATHE 
nessa ny AIR 


WAYNE STATE 
UNIVERSITY 





Seen as a sign of the school’s attitude toward advancing the cause for higher 
learning, Wayne’s new AIA award-winning McGregor Community Conference 
Center has imposing significance. And just as significant is the careful attention given 
to the comfort needs of the Center’s many occupants. 

An installation of 44 high efficiency Dorex activated carbon air purification cells 
purges recirculated air of irritants and purifies it for sanitary re-use in the Center’s 
large air conditioning system. 

The reputation of Dorex for exceptional efficiency and adaptability is backed by 
more than 25 years of practical experience in the design and manufacture of air 
purification equipment. And a systematic replacement service—offered exclusively by 
Connor—guarantees the continuous, effective operation of every Dorex installation. 


— 


As shown here, the Dorex instal- 
lation at Wayne is assembled in 
one central location. Activated 
carbon cells are arranged 11 
wide by 4 high, and are pro- 
tected by high efficiency dust 
filters. By this arrangement, 
which demonstrates the in 

tion flexibility of Dorex units, 
space-conservation “and excep- 
tional purification efficiency are 
achieved. 


COMO... for Conctant Comfort Conititiong 
For complete information on Dorex CONNOR 


| equipment, request new Bulletin 108A. 


CONNOR ENGINEERING CORPORATION . dorex: 


DANBURY @ CONNECTICUT 





air recovery 


OCTOBER 1959 133 





132 


CONSULTING ENGINEER 





cept for a very few senior Indian engineers who, 
on retirement, began practicing as consultants. 

Undoubtedly a large amount of engineering talent 
is available, both in India and on “exile” in foreign 
countries, which has not been fully harnessed. For 
instance, in 1952, Tatas “D” blast furnace was de- 
signed in India, and later, on their new 28-ft hearth 
blast furnace, a large part of the design was done 
by Indian engineers. 

The necessity for having Indian consulting engi- 
neers has now been keenly felt, and a few com- 
panies have come into existence. Further, there are 
a large number of potential consulting engineers 
who are now likely to enter the field. 


Obstacles to Engineering Practice 


Currently Indian consulting engineers operate un- 
der many disadvantages. First of all there are for- 
eign exchange difficulties, which put an effective 
brake on new construction and consequently on 
the design work available. Investment of $1.6 bil- 
lion in the mineral and industrial field has been 
included within the core of the Second Plan. How- 
ever, this mainly covers the large national under- 
taking, leaving little foreign exchange available. 

While foreign aid programs have helped con- 
siderably in the development of the country, un- 
fortunately they tend to restrict the field for the 
Indian consulting engineer as, more often than not, 
engineering is part of this aid. There is no doubt 
that foreign specialist services are required in India. 
However, the importance of associating Indian en- 
gineers with foreign consultants so that part of the 
experience remains in India must be appreciated. 

At present, there are few Indian equipment manu- 
facturers, and therefore it is difficult for the con- 
sultant in India to reach the vast amount of tech- 
nical information which in a country like the U.S. 
can be obtained from the equipment manufacturers 
by a phone call. Successful consulting engineering 
practice depends upon close association of engi- 
neer, manufacturer, and client, each depending on 
the other for its growth. This is likely to develop 
when Indian manufacturing gains momentum. 

An obstacle to the dissemination of technical in- 
formation — the consultant’s stock-in-trade — is that 
the large number of project reports being prepared 
for the Government under the various aid programs 
are largely confidential. The tendency of Indians to 
be oversecretive about design information in their 
plants prevents circulation even of the technical 
data already available within the country itself. 
This is reminiscent of the village of Pattan where 
10 families have inherited a very special art of print- 
ing on sarees. They are so secretive about their art 
that they will not teach it even to their daughters, 
only to their daughters-in-law! 
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An important drawback to private practice is the 
tendency to call for turn-key bids requiring design, 
construction, and supply of equipment. Quotations, 
therefore, are often not comparable, as both design 
quantities and unit costs are different. Further, the 
consultant then must team up with the contractor 
and the supplier to make a bid. 

Perhaps the most important single obstacle to 
growth of consulting engineering in India is the 
lack of appreciation by the entrepreneur of the 
role of the consultant. As in most countries, there 
exists a breed of businessmen who considers it 
criminal to spend even a small percentage of a 
large plant investment on such “unnecessary” items 
as drawings and specifications. To him engineer- 
ing is not something to pay for, only something 
that comes free with the equipment, or something 
that can be conveniently copied from previous in- 
stallations. The country is only slowly reaching the 
stage of industrial maturity where the role of the 
consultant is accepted. 


Present Status of Indian Consultants 

It is not possible to make accurate estimates of the 
number and size of consulting engineering firms in 
the country. Two organizations, the Institution of 
Consulting Engineers, Calcutta, and Association of 
Consulting Engineers, Delhi, have been formed re- 
cently, but to date they have a negligible member- 
ship and even less activity. 

The largest professional group is the Institution 
of Engineers (India) with a membership of some 
20,000, of whom about 6600 are corporate engi- 
neers. This group still operates under a charter 
from the British Parliament. A meeting of all engi- 
neering institutions was called in Delhi a year ago 
to discuss the granting of an Indian Charter. A 
Government-sponsored move to amalgamate all en- 
gineering societies under one institution and one 
Charter did not find favor due to the large diversity 
of interests. The Institution of Engineers has a well 
formulated code of ethics; however, this has been 
enforced only half-a-dozen times. There has been 
a recent case of plagiarism from a technical paper — 
a not uncommon evil. 

The Institution of Engineers occasionally has 
taken up its cudgels on behalf of consulting engi- 
neering. For instance, it was able to dissuade the 
Government from the practice of designating sala- 
ried advisors as consulting engineers, a practice 
not unknown in other parts of the world. 

Some time ago, a U.N. official visiting Delhi re- 
marked, “In India the inevitable adjective for the 
word ‘expert’ is foreign, so it is not surprising that 
the ordinary citizen has the impression that the Indi- 
an expert is a rare bird indeed.” This bird now is 
finding its wings. —— 
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A BRAND-NEW PLANT FOR MAKING 
HIGH-VOLTAGE RUBBER-INSULATED CABLE... 


WHY ANACONDA BUILT IT.. 


Butyl is the most effective rubber insulation yet devel- 


oped—either natural or svnthetic—for high-voltage 


cable. It has inherent resistance to aging, to moisture, 


to heat, and most important in high-voltage cable— 


to ozone. 


But—butyl handles differently from other rubbers. And 
so it demands specialized engineering knowledge, 
highly specialized equipment, techniques, and pre- 





. WHAT IT MEANS TO YOU 


cision control at every manufacturing step. 


That briefly is why Anaconda built this huge plant at 
Marion, Indiana—to combine under one big roof the 
specialists and the specialized equipment needed to 


make the finest rubber-insulated cable available to you. 


Turn the page to see how Anaconda Butyl (AB) Cable 
was developed and is manufactured. See how each step 


helps make a better cable for you. 


Above you see magnified sections of ordinary cable insulation 
(left) and Anaconda Butyl (AB) Cable insulation (right). 


These screens, used in the extrusion head to entrap possible contaminants, are 
so fine they actually hold water. 


TWO BIG REASONS WHY ANACONDA BUTYL (AB) 


1. SPECIALIZED DEVELOPMENT 


Because Anaconda was the first to develop butyl-insulated 
cable—and because butyl handles differently from other 
rubbers—many problems came up during development. 
Here are some examples—and how Anaconda engineers 
solved them. 

A mixing problem: Like all raw rubbers, butyl in its raw 
state is a practically useless material. So it’s mixed with 
specially selected additives and ingredients. Because it is 
very difficult to disperse these ingredients in butyl, Ana- 
conda had to de ‘velop an entirely new mixing process and 
separate facilities to avoid contamination. Look at the com- 
parison photos and see how successful it is. 


A shielding problem: To eliminate laborious and time- 
consuming cleaning of insulation surfaces, Anaconda de- 
veloped a semiconducting tape* which firmly adheres to 


the insulation—and yet is easy to remove during splicing 
and terminating. 


Even a vulcanizing problem: Ordinary vulcanizing equip- 
ment might have a tendency to deform butyl insulation. So 
Anaconda developed hug vulcanizing tanks which admit 
steam faster, vulcanize quicker and eliminate distortion. 

These few examples show you the types of problems 
Anaconda engineers were up against. Their solutions help 
show you why you can be sure Anaconda Butyl (AB) Cable 
is the finest cable you can buy. 


*Pat. applied for 


Close-up of semiconducting strand-shielding tape being applied to 500-Mcm tinned copper conducter. 











An Anaconda development—semiconducting tape—adheres firmly to insulation, yet removes easily, facilitating splicing and terminating. 





MEANS | RELIABLE 


2. SPECIALIZED MANUFACTURE 


Anaconda’s new Marion Mill was designed to handle only 
one product—Anaconda Butyl (AB) Cable. 
The men behind this highly specialized equipment have 











but one job . . . to study and improve the design and manu- 
facture of rubber-insulated high-voltage cable. Here are a 
few of the many places where they built precision right into 
the production line. 


Insulation purity: For extra protection against contamina 
tion, the unvulcanized Anaconda Buty] is passed through a 
series of screens, one of which is so fine it will hold water. 


Strand-shield taping: For better equalization of interna! 


HIGH-VOLTAGE CABLE 


electrical stress, Anaconda applies a special fine-mesh semi- 
conducting tape under the insulation of all stranded high- 
voltage cables. 


Vulcanizing in lead: Conventional lead presses must stop 
periodically for refilling—severely heating up and often 


damaging the cable section in the die block, so Anaconda 


extrudes lead continuously. In the next step, exceptionally 
large drums are used for vulcanizing in lead to eliminate 
distortion of jackets and insulation. 

These few examples help show you that the manufacture 
of Anaconda Butyl (AB) is highly specialized, highly pre- 
cise—and why Anaconda offers you the big advantage of 
consistent high quality. 


Huge reel entering large vulcanizing tank which vulcanizes cable quicker than conventional methods, eliminating distortion of insulation. 
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Shown here is a section of fina 


ANOTHER BIG REASON WHY 
YOU SHOULD CONSIDER ANACONDA BUTYL (AB) CABLE— 


SPECIALIZED QUALITY CONTROL AND INSPECTION 


From the start: Raw-material suppliers are required to sub- That’s why you can be sure your Anaconda cable will be of 


mit certified test reports. Then, too, tests and sampling at high quality—why you can be sure Anaconda Butyl (AB) 
our plant offer extra protection even before production Cable is the finest rubber-insulated cable you can buy. 
begins. Everything you need to know about Anaconda Butyl 
To finish: Here’s the final inspection line where the finishing (AB) high-voltage cable is neatly summed up in a new 
touches are applied and where every inch of cable is care- booklet, DM-5903, “Anaconda High-Voltage Durasheath* 
fully inspected. Perhaps you already know that Anaconda Cable.” Write for your copy today. *Reg. U.S. Pat. Of, 59256 
test procedures are much above industry standards. But do 

you know that test voltages on Anaconda Butyl (AB) Cable ASK THE MAN FROM 


are 125% of industry standards—that minimum corona level ® 
is 150% of rated voltage to ground? NACON D 


Quality control at Anaconda is more than mere testing 
and inspection. It is built into every manufacturing step. ABOUT BUTYL (AB) HIGH-VOLTAGE CABLE 
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Prepared Exclusively for ConsuLtinc ENGINEER 


PRECIPITATION 





CONSTRUCTION DAY FORECAST LOCATIONS 


PERCENT OF NORMAL 











°F DEPARTURE FROM NORMAL 


CONSTRUCTION DAY CRITERIA 


To be considered a construction day on these 
charts, the day’s maximum temperature must be 
more than 38 degrees. There must be less than 
six inches of snow on the ground. There must 
be less than six hours of active precipitation 
during the period between the hours of 7 a.m. 
and 5 p.m. There also cannot have been more 
than one inch of rainfall on the preceding day. 





OCTOBER HIGHLIGHTS 


As a whole, relatively favorable construction weather is expected over much of the United States 
during October. Exceptions are the upper southern states, and the extreme northern sector of the 
New England area, where precipitation totals should be quite heavy. The number of good construc- 
tion days also could be hampered somewhat in regions of Wyoming and southern New Mexico, 
where a concentration of intermittent storminess is expected to produce from near to above normal 
moisture totals at some isolated localities. The nation’s driest regions, as compared to normal, should 
persist over the area extending westward from the Great Lakes region to the Rockies, and also the 
area extending southward from the Columbia River to the Desert regions of California and Ne- 
vada. Precipitation amounts throughout these areas are expected to range near three-quarters of 
the normal seasonal totals. A relatively mild October is in store over much of the nation, with tem- 
peratures in most sectors averaging slightly warmer than normal. The warmest readings, as compared 
to normal, are anticipated over the central Pacific states and throughout the southeastern one-third 
of the nation. However, in northern extremes, along the United States-Canadian border, near to 
just slightly cooler than usual average temperatures may be expected. Over-all, look for better than 
average construction weather over the vast majority of the country during October 1959. The areas 
receiving above normal moisture should have the number of favorite working days lessened. 


TEAR OUT ALONG PERFORATION. CONSULTING ENGINEER 





These forecasts are prepared by Irving P. Krick Associates, Inc., the world’s 
oldest and largest weather engineering firm. The forecasts are based on methods 





developed by this group at California Institute of Technology prior to World 
War II. After the War, the methods were adapted to high speed electronic 
computing machines to shorten the time required to solve the complex problems 
of the atmosphere. Ultra-long range forecasts, up to a year or more in advance, 
are now available. Information on other Krick weather services is available by 
writing to the home office of the firm at 460 South Broadway, Denver, Colorado. 


CONSTRGEEBION DAYS 


OCTOBER 1959 ESTIMATES 
LOCATIONS | 1/2|3]4 |5] 6| 7] 8 | 9] 10] 11] 12] 13] 14] 15 
HIGHEST 30/31] 31 {31 }31 Sl | St} St | 30] 31 [St | 3 | 31} 30/3! 
LOWEST 16 | 28) 30/25] 30} 25/26 | 21 | 26) 26) 28) 25/26) 28) 22 


AVERAGE 25130} 31 |29}31 {29/30} 28} 28) 29)}29) 29/29) 29/27 
ESTIMATE 29/30/31} 30) 31! | 30} 3! | 30/30} 28) 29) 28) 28) 28) 27 










































































These estimated construction days for key cities in the United States should be interpreted as an 
average of estimated conditions over the forecast area. To obtain the best results, the forecast 
number of construction days should be compared with the temperature and precipitation anomaly 
maps and the timing estimates to determine the probable number of construction days in your 
locality. The forecast construction days are based on average construction day requirements as 
defined under “Construction Day Criteria,” and should be adjusted for individual operations. 





NOVEMBER AVERAGE AND RANGE* 
LOCATIONS 1/2); 3],4)5]6 7) 8] 9} 10] 11) 12] 13) 14) 15 
HIGHEST 26 | 30| 30/29} 30/30/30 |2 7| 30/30} 27) 29|29} 30/27 
LOWEST 16 }21 j24)16)22)15/}21)6 | 1821 13) 21 )18 | 22) 17 
AVERAGE 21 |26)/28)/22/28/ 21 |27)15)25) 27) 2l | 25) 23) 27) 22 




































































DECEMBER AVERAGE AND RANGE* 
LOCATIONS |1]2|3|]4] 5] 6] 7] 8] 9{10] 11] 12] 13) 14) 15 
HIGHEST 26/30/31 |22/31 |25)/29]1 | | 25) 29)22)28 20/3! | el 
LOWEST 12 j2l |26/ 8 [21 Jil jal} 2 {10 }22] 5417) 6 Is] 7 
AVERAGE 20}26/29]15 |25}18)26| 5 | 17 /26}13}22)13) 2415 


*Historical Average, Not a Forecast 
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TEMPERATURE 


WASHINGTON 





OREGON 

















Slightly warmer and drier than normal conditions are the prospects for Oregon during October. 
Look for the occurrence of important moisture in this area on a day or two around the 16th, 
again around the 25th or 26th, and on the last day or two of the month. 
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DAY OF MONTH 


TEMPERATURE 


IDAHO - MONTANA 








WYOMING 














Primarily, scattered shower activity is expected during the indicated stormy periods. Although 
freezing temperatures in the higher 20s are anticipated over much of the area during the indi- 
cated cold periods, no prolonged cold spells are likely during the month. 


PRECIPITATIO 
CALIFORNIA a coe 


DAY OF MONTH 5 10 1S 


NEVADA TEMPERATU ee: ihe ps : é Bes Ea 


Slightly warmer and drier than normal conditions is the outlook for this two-state area during 
October. Some isolated locations along the Sierra-Nevada mountain range should receive near 
to above normal moisture, resulting from a concentration of showery weather. 




















































PRECIPITATION 


DAY OF MONTH 


ARIZONA - UTAH 
COLORADO 
NEW MEXICO 














TEMPERATURE 














The storminess indicated around the 8th or 9th should affect principally eastern Colorado and 
eastern New Mexico, while the showers around the 18th or 19th should be heavier in the New 
Mexico area. A cool period is likely in eastern portions around the 19th-21st. 
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N. & S. DAKOTA ictsae a — EZ : 8 


























Much drier than normal conditions are contemplated over this three-state area during October. 
The 9th-11th and 23rd-25th intervals should bring important moisture. The showers indicated 
on a day or two around the 17th are likely to be more important in South Dakota. 
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Intermittent stormy weather around the 10th-15th is expected to affect principally southern 
sections. Look for predominantly colder weather over this area following this stormy period. 
Southeastern regions should benefit most from the storminess around the 22nd. 
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WISCONSIN 
MICHIGAN -INDIANA 
ILLINOIS - OHIO 





























The storminess indicated around the 10th or 11th should concentrate principally in southern- 
most sections. Although predominantly cold conditions are indicated on the timing bar, slightly 
warmer than normal daytime highs should compensate for this temperature deficiency. 
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SIGNIFICANT WEATHER EVENTS 




















RAIN Sana The timing bars below are intended to indicate periods of important general 
; storminess and important departure from temperature normals in areas 
SNOW WA er P ages 

indicated. They are highly accurate over the area indicated, but are too 
WARM : aR | general to pinpoint small local storminess or showers. Allow one day on 
COLD zz either side of indicated storm or extreme temperature periods for general 
planning. Combination rain or snow shading indicates either one or both. 

DEL. - MD. SECA a ak = | | i 

WEST VIRGINIA 5 10 15 20 25 30 

















Near normal temperatures accompanied by slightly wetter than normal weather conditions 
are expected during October. Important precipitation is anticipated during the 16th-17th and 
23rd-24th intervals. Other stormy periods should bring mostly scattered shower activity. 


ECINTATION i so 
DAY OF MONTH ) 5 10 5 20 25 30 


TEMPERATURE 


Near normal weather conditions are on tap for this area during October. Look for precipita- 
tion totals to range slightly more than normal in extreme eastern portions. Important storminess 
is expected during the 16th-17th and 23rd-24th periods shown on the timing bar. 
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MAINE - MASS. 
CONN. - VT. 
NEW HAMPSHIRE 
RHODE ISLAND 
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Moisture totals in the New England states should be above normal with extreme northern sec- 
tions likely to receive the heaviest amounts. The 18th-22nd and 29th-30th intervals should bring 
important cold weather, with minimum temperatures in the higher 20s and lower 30s. 
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TEXAS - OKLAHOMA [ieiabbeananeniibcda. 
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Showery weather should be prevalent in southwestern sections of this area the first few days 
of the month. Expect important general moisture during the 9th-10th and 18th-20th intervals. 
A period of mild weather is likely in coastal and Rio Grande areas around the 13th-18th. 
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GEORGIA - FLORIDA 


TEMPERATURE 

















Precipitation during the indicated stormy periods will be relatively heavy in most regions. 
Northernmost portions should receive the heavier moisture during the 8th-10th interval. Stormi- 
ness in Florida is expected to be somewhat more frequent than indicated on the timing bar. 
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TENN. - KENTUCKY 
VIRGINIA 
N. & S. CAROLINA 























A much wetter than normal month is on tap for this area during October. Look for important 
storminess during the 11th-14th and 29th-3lst intervals, and frequent shower activity during 
the 18th-23rda interval. Generally slightly warmer than normal temperatures are anticipated. 
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How Centralized Remote Control 
Completes an Air Conditioning System 


With centralized remote indication, adjustment, and 
recording, the system accomplishes what it is 





= to do.. 


.costs less to operate and maintain 


.and delivers continuous comngr free comfort 


Complaints about room temperatures 
usually are a result of poor manage- 
ment of the heating-ventilating-cooling 
system. 


When controls are located in the 
various controlled zones, proper ad- 
justment is time-consuming, sometimes 
very difficult, and often neglected. The 
problem becomes next to impossible of 
solution when occupants have access 
to thermostat adjustments. 


Remote Control is Answer 
Complete centralized remote control — 
indication, adjustment, and recording 
— provides simplified and centralized 
system management. It completes the 
system, assuring the continuous, uni- 
form comfort for which the system was 
specified and purchased in the first 
place. 


One man can supervise the entire 
installation. Immediate response is 
provided to tenants’ requests for more 
or less heat. The constant up-and- 
down temperature pattern common in 
building areas where everyone has 
access to the thermostat is eliminated. 


Additionally, remote control centers 
provide immediate detection of faulty 
operation so that corrective action can 
be taken before complete failure occurs. 


Electrionic Remote Control 
The benefits and costsavings of 
centralized remote control are apparent 
in Barber-Colman Electrionic Control 
Centers. 





CALIBRATION 





SENSING 
ELEMENT 











Diagram for Barber-Colman electronic 
temperature controlling circuit as used in 
Electrionic Control Centers. Ask for “Elec- 
tronic Control Story’ booklet. 


Operation is simple_and maintenance 
cost is negligible. Fioor layouts and 
systems are shown schematically on 
the panel. By pushbutton control, the 
operator can instantly read on an 
indicating thermometer the tempera- 
ture at any remote location. Tempera- 
ture adjustment is made instantly by 
means of convenient control switches. 
Multi-point temperature recording in- 
struments can be provided for analysis 
of system operation. 
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Five-panel Barber-Colman Electrionic Remote Control Center at International Mineral & 


Chemical Corporation, Skokie, Illinois. The 


center provides control for all major fans and 


circulating pumps and permits remote temperature indication and adjustment for all zones 


throughout five interconnected buildings. 


A multipoint recorder is provided for system 


analysis and permanent recording of equipment performance for future reference. 


Architect and engineer: 


Perkins & Will, Chicago, Ill. 


Mechanical Contractor: M. J. Corboy 


Corp., Chicago, Ili. Air Conditioning and Ventilating Contractor: Robert Irsay, Skokie, II/. 





Remote Temperature Sensing. 
Instead of conventional electric thermo- 
stats, electronic room thermostats are 
used. They have no moving parts and 
will last indefinitely. They consist of 
a coil of wire through which a small 
current flows. Changes in room tem- 
perature change the coil resistance. 
Resulting changes in current flow un- 
balance a bridge circuit in the control 
center, actuating an electronic tem- 
perature controller. 


Electronic Temperature Con- 
trollers. Barber-Colman electronic 
temperature controllers are the sim- 
plest and most dependable available. 
They include a single microrelay which 
requires 1000 times less power than 
that required by ordinary relays. As 
a result, the current from the sensing 
circuit can be amplified by only two 
commercial-type “radio” tubes. The 
load imposed on these tubes is so light 
that a life of five years or more is 
common. Tubes and relay are of the 
plug-in type for simple servicing. 


Electric Motor Operators. The re- 
lays in the temperature controllers 
close circuits which position electric 
motor operators to actuate valves, 
dampers, or program switches for ac- 
curate, automatic system control. 


Override Switch. In event of failure 
of an electronic controller, an override 
switch allows the individual motor 


operator to be adjusted manually until 
repairs can be made. One circuit 
cannot cause complete system failure. 


Simpler Installations 

Not only does centralized remote con- 
trol provide simpler operation and 
maintenance, it also makes the de- 
signers’ and installers’ jobs easier. All 
conduit and wiring are run to one 
central point for hookup to the factory- 
assembled Electrionic Control Center. 
The only remotely located elements 
are the dependable room thermostats 
and motor operators. All other cir- 
cuitry is located at the control panel 
where it is easy to get at. 


For additional information ask for 
Bulletin F-8944. Call your local Barber- 
Colman Automatic Controls and Air 
Distribution Products field office or 
write: 
BARBER-COLMAN 
COMPANY 
1360 Rock Street, Rockford, 


Dept. V, IInois 


BARBER 
COLMAN 


Automatic Controle 


“Better Control... 


Electrically” 
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This 96” diameter reinforced concrete pipe easily met the rigid requirements 
of ASTM Specification C76-57T. Tests indicated this reinforced concrete 
pipe was capabie of loads exceeding 100,000 pounds, demonstrating the 
strength and durability. 


S. J. Groves and Sons Company, Minneapolis, Minnesota— 
General Contractor 
Abbott Contractors, Chicago, Illinois—Sub-Contractors 
Waukesha Cement Tile Company, Milwaukee, Wisconsin—Pipe Suppliers 
American Vitrified Products Company, Milwaukee, Wisconsin— 
Pipe Suppliers 
Lock-Joint Pipe Company, South Beloit, Illinois—Pipe Suppliers 
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Richard |. Bong Air Force Base Runway Drainage 


More than 48,000 linear feet of concrete pipe was in- 
cluded in the Corps of Engineers specifications for the 
Richard I. Bong Air Force Base at Kansasville, Wis- 
consin. Many sizes were required, the largest being 
96” inside diameter. All reinforced concrete pipe was 
manufactured and pre-tested to meet the rigid re- 
quirements of ASTM Specification C76-57T. The 96” 
pipe was required to meet a loading test of 96,000 
pounds. It met this requirement easily and could 
have withstood loads exceeding 100,000 pounds! 

Reinforced concrete pipe is designed in conformance 
with specifications comprehending the laws of me- 
chanics plus the results of thousands of tests; it is 
manufactured by men experienced with concrete prod- 
uct production; and it is pre-tested to demonstrate its 
strength. The pre-testing is done by means of the 
3-edge bearing test which is the most severe loading 
to which the pipe will ever be subjected! 

Reinforced concrete pipe installations, in service 
for many years, are testimony to the strength, dura- 
bility and watertightness of concrete pipe reinforced 
with Welded Wire Fabric. 


Concrete pipe manufacturers insist on top-quality 
reinforcing, meeting rigid specifications—that’s why 


Sections of concrete pipe go in place more quickly and with no job 
interruptions. Its uniform size insures tight joints and proper alignment. 


so many of them use American Welded Wire Fabric. 
This quality product, with its machine-made accuracy, 
assures the proper distribution of steel. It is pre- 
fabricated from cold-drawn, 60,000 psi yield strength 
wires. All intersections are electrically welded to assure 
mechanical anchorage in the concrete. Wire diameters 
as large as 0.505” on 2”, 3” or 4” centers can be fur- 
nished. Its rigid specifications assure superior rein- 
forcement. 

Write American Steel & Wire, Dept. 9296, 614 Supe- 
rior Avenue, N.W., Cleveland 13, Ohio for complete 


technical literature. USS and American are registered trademarks 


American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & Iron Division, Fairfield, Ala., Southern Distributors 
United States Steel Export Company, Distributors Abroad 


USS American Welded Wire Fabric, with its small diameter, closely 
spaced steel members, distributes load stresses evenly throughout 
the concrete pipe. It is the ideal concrete pipe reinforcement, easily 
formed to proper cage diameters. 


| (iss) American Welded Wire Fabric 
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NOW UNI-FRAME BECOMES A COMPLETE LENS BOX LINE 
with new 10-inch size, new diffusing glass bowl and new splay trims. Choose from 
24 possible UNI-FRAME combinations. For details, call your 

. . . . . DECIDEDLY BETTER 
Day-Brite representative listed in the Yellow Pages or write DAY- BRITE 
DAY-BRITE LIGHTING, INC., ST. LOUIS 15, MISSOURI e SANTA CLARA, CALIFORNIA LIGHTING FIXTURES 
NATION’S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 











fol alo} (ol-Mme)i 
SIZE 


10-inch for 150-watt lamp 
at new lower price 


12-inch size for 
200- or 300-watt lamp 


choice of 
FINISH 


White Enamel 









Aluminum 


Brass 


Basic UNI-FRAME lens box 


Patents Pending 


choice of 
LENS 


Diffusing Glass Bowl of 
Double-Tuf* ceramic-coated PYREX* 












Prismaticalily-accurate Flat Lens 
of fully tempered PYREX* 







“Reg. Trade Mark of Corning Glass Works 


10” brass finish UNI-FRAME with diffusing glass bowl and splay. 











Field Notes 


MARJORIE ODEN 
Eastern Editor 


WHEN CLIENTS SELECT a consulting 
engineer from the telephone book, 
that is what they get — sometimes. 

They also stand a good chance of 
getting one of the many contrac- 
tors, steel fabricators, or manufac- 
turers’ representatives listed under 
“Engineers, Consulting.” 


Interview Findings 


F. Roland King, directory service 
supervisor of the American Tele- 
phone and Telegraph Company, 
was asked why the telephone com- 
panies do not purify the engineers’ 
sections of the classified telephone 
books. This is not the first time 
King has been asked that question. 
He has been visited by representa- 
tives of the Consulting Engineers 
Council and the National Society 
of Professional Engineers. 

“Let me explain,” King began, 
“that we are not policemen. We 
have no right to sit in judgment on 
members of any profession or busi- 
ness. If we did, we would be set- 
ting ourselves up as a court of law. 
And we do not like being placed 
in the position of middleman in 
disputes. Who are we to say that 
Smith is a legitimate consulting 
engineer but Jones should not be 
listed in the classified section?” 


How Complaints are Handled 

As an example, if a man lists him- 
and he is 
not a doctor, the American Medical 


self under “physicians” 


Association chapter in the area can 
notify the telephone company of 
this. The telephone company will 
relay the message that a complaint 
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has been received, along with the 
name of the complainant. If the 
man then does not withdraw vol- 
untarily from the classification in 
the next issue, it becomes a mat- 
ter between him and the local chap- 
ter of the American Medical As- 
sociation. The telephone company 
has no objections to relaying the 
messages in cases such as this, but 
it will not allow a complainant to 
remain anonymous. 

“We have 3000 directories in the 
United States for Bell Telephone 
companies alone. This includes 12- 
million classified listings. In an area 
such as Miami, as many as 40 to 
50 percent of the listings may be 
changed each time a directory is 


issued. As you can see, this is 


enough to keep us pretty busy.” 


Practical Problems 


Could the telephone company give 
member associations of CEC proofs 
of the classified galleys for engi- 
neers in and let 
the association make the necessary 
contacts? 

“First,” 
plain the practical problems. Infor- 
mation 


private practice, 


said King, “let me ex- 


calls to our operators in- 
crease over a period of time on a 
scale that looks like a drawing of 
Pikes Peak. By the end of the year 
— new directory time — the number 
of calls is staggering. A delay, while 
we waited for any organization to 
take action on proofs, would cause 
operating difficulties throughout 
our business. Even though we start 
recording changes for the next di- 
rectories as soon as a new one is 


FREE 


from 


BLONDER-TONGUE 


Valuable manual helps you design 
and specify master TV systems. 


DESIGNING AND 
INSTALLING MASTER 
TV SYSTEMS 


All the facts that you need to assure 
top and dependable master TV system 
performance. Contains information that 
is the result of more than 2,000,000 
master TV installations that feature 
Blonder-Tongue Masterline compo- 
nents. Here’s a preview of the contents: 





TYPES OF SYSTEMS 
New construction; old construction; + 
verticall designed ~— horizontally 
designed systems. 


COMPONENTS IN MASTER WV SYSTEMS 


Amplifiers; splitters; tapoffs; antennas; 
transmission line. , 


THE ‘HEART’ OF MASTER TV SYSTEMS 
“Head-end”; amplifiers; line filters; 
feed-thru couplers;* radiation-proof — 
housings. 


‘ARTERIES’ OF MASTER TV SYSTEMS 


“Branching”; splitters; cable; tapoffs; 
isolation. 


ANTENNA INSTALLATION 


Orientation, ‘‘directivity’; signal 
strength; towers and masts. 


LINE INSTALLATION 
Balanced transmission; co-ax cable: 
RG/11U and RG/59U; 300 ohm ribbon 
line; baluns, matching transformers. 


DESIGNING AND gna 
MASTER TV SYSTEM 


Typical system aiehien vertical cable 
run systems; hotel, apartment—to 

400 outlets, new construction, oneing 
construction; horizontal cable ru 

systems: School or hospita!—100 ‘outlets, 
new construction, hospital—400 outlets, 
old construction; trailer park system— 
148 outlets, new or old construction. 


TESTING AND MAINTAINING A SYSTEM 


Equipment for servicing a system; 
substitution method; field repairs; 
testing and maintaining cable. 


CHARTS AND TABLES 


Amplifier specifications; tapoff— 
isolation networks; cable characteristics; 
attenuator pad construction; half wave 
open ended stub traps, 

and more 


eee pees HISTORY IN 
MASTER TV 


Company background; products; services: 
Free engineering service. 

GLOSSARY OF MASTER TV TERMS 
Motel Master TV systems. 














Write for your free copy of this 
manual, For the finest master TV sys- 
tems, specify Blonder-Tongue. 


BLONDER-TONGUE LABORATORIES, INC. 
9 Alling Street, Newark 2, New Jersey 
In Canada: Telequipment Mfg. Co., Ltd., London, Ont. 
Export: Morhan Export Corp., N. Y. 13, N. Y. 


hi-fi components « UHF converters « 
Master TV systems e¢ industrial TV 
cameras ¢ FM-AM radios 
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Solos WEINMAN 


pumps for both 
economy and quality 












* Versatile, low-cost Weinman centrifugal pumps are 





preferred by engineers for practically every phase of 





liquid handling. In addition to savings in initial cost, 





you benefit from economies in operating and mainten- 






ance expense. 






* These pumps combine a one-piece bearing frame with 





an efficient working head. Results? Plenty of pumping 





power, long trouble-free service. Routine maintenance 





is easy. And, the compact design of these pumps lessens 





shaft overhang, reduces vibration. 






* Write us for Bulletin No. 500 which describes Wein- 


man single-stage, end suction pumps. Or, call your 






Weinman pump specialist. He’s listed in the Yellow 





Pages of your telephone directory. 
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off the presses, up to 30 percent of 
our directory changes still come 
within the last few weeks before a 
new book is issued. Many people 
suddenly realize that is time for the 
new directory and remember 
changes they want.” 


No Agreement Among Engineers 


King pointed to another reason for 
not regulating the engineering list- 
ings. “The engineers themselves 
cannot agree on what they want. 
Several years ago, two representa- 
tives of the National Society of 
Professional Engineers were in my 
office to discuss the possibilities of 
a different arrangement and classi- 
fication for engineers’ listings on a 
nationwide basis. The spokesmen 
said a survey of the membership 
would be taken to find out what 
listings they would prefer. The last 
I heard, the only result of the sur- 
vey was that NSPE discovered the 
need for a second survey to clarify 
the findings of the first.” 

Of course, engineers are not the 
only group that does not know what 
it wants. King told of one retail 
group that decided on a new and 
more dignified listing for its mem- 
bership. “It was a change similar 
to that of a bakery calling itself a 
pastry shop,” he said. “We took a 
survey and found that only about 
one person in 200 would think of 
looking under the new name. Fur- 
ther, this small group explained 
that the new name implied a high 
cost, luxury product. As a result, 
the association dropped the entire 
matter.” 


Cannot Discriminate 
King added that it would not be 
so bad if engineers were the only 
ones the telephone companies had 
to worry about. As an example, he 
mentioned plumbers. “Most of the 
larger communities have plumbing 
codes, and organizations. If we rule 
on the validity of engineers, can 
we refuse to perform the same serv- 
ice for the plumbers?” 

In the titles for various groups, 
the telephone company has another 
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@ Flange permits nozzle section to ro- 
tate 360° 


@ Optional breakable flange and stem 
coupling permits replacement without 
excavating 





Extension section available 


Meet all requirements of AWWA 


specifications 


Bell, flange or mechanical-joint pipe 
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Public Ledger Building, Independence Square 
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problem — uniformity. “We try to 
make the directories alike, for the 
convenience of travelers and of per- 
sons who frequently make long dis- 
tance calls to various parts of the 
country,” said King. 

Uniform Listings 

The company also has found, from 
experience, that most people look 
under “engineers — consulting,” not 
under “consulting engineers.” This 
is the reason that structural engi- 


neers are not placed in the “S” sec- 
tion. (Of course, there are regional 
variations. A “lawyer” in New York 
City is an “attorney” in Atlanta, 
and no amount of persuasion can 
make a New Yorker look under 
“A” for a lawyer. ) 

Trademarked Space 

As far as the consulting engineers 
are concerned, King suggests sev- 
eral solutions to the problem of 
helping the public find qualified 















Here is the 


DISTINGUISHED 
APPEARANCE 
that only 


HAWS 


can give 





HAWS Model 77 is a brilliant departure from 


stereotyped drinking facilities...ready to match the 


imagination and dignity of your project, superbly 
styled, precision-engineered. Model 77 is a semi- 
recessed wall fountain —in durable vitreous china, 
available in striking colors, with automatic volume 
and pressure controls. And the same design is avail- 
able in stainless steel (Model 73); or in remarkably 
tough, lightweight fiberglass (Model 69, in choice of 


WRITE FOR DETAILS 
Ask for HAWS 
complete 


new catalog, too! 


colors at no extra cost). 


For nearly 50 years, HAWS has provided finer drink- 
ing facilities to match forward-looking architectural 


design. Here’s a design in vitreous china, stainless 
steel and fiberglass worthy of your attention. 
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and responsible engineers in_pri- 
vate practice. 

He pointed out that the Consult- 
ing Engineers Council could pur- 
chase trademarked space. This 
trademark service can be handled 
from any part of the country for 
the entire nation. The Council 
could purchase the space and let 
the individual member notify the 
telephone company if he wants his 
name included in the Council’s box. 
(The rate for the trademark and 
one inch of space varies according 
to the size of the community in 
which the classified telephone book 
will be circulated, as does the cost 
for the individual listings follow- 
ing the trademark. ) 

The Council also could buy the 
space and provide the complete 
listing of members to be included. 
This way, there would not even be 
an outside chance of an unqualified 
person getting listed. (“I can re- 
call one instance in which a man 
had himself listed as an authorized 
Lincoln dealer, when he was not. 
Of course, he withdrew when chal- 
lenged, but by that time he already 
had been in the book for one year.” ) 

With the Council purchasing the 
complete listing, members might 
still be allowed to purchase addi- 
tional lines of type to mention their 
membership in professional associa- 
tions. This is done by physicians in 
some areas. 


Display Ads 


The listings of memberships could 
be accompanied by a display ad, 
explaining the objectives of the 
Council and the qualifications of 
the Council’s membership. Local 
chapters of the American Medical 
Association do this in some areas, 
so King said he assumes it would 
not be considered unethical for 
engineers to do the same. 

“I do not want the consulting en- 
gineers to get the idea that we 
would not like to help them. I just 
hope they recognize the scope of 
our problem, with 12-million busi- 
ness listings to worry about,” King 
concluded. =— 
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in the 
new school 
picture 


Dunham-Bush solves your Heating- 
Air Conditioning problems 


At the recently opened, beautiful new three million dollar Regina 23@ 3 eee 3 See e3sS0e3o=> ”" 
Dominican Catholic High School in Wilmette, Illinois, there’s a lesson to DUNHAM-BUSH PRODUCTS AT | 
be learned by anyone connected with school building or modernization. REGINA DOMINICAN HIGH SCHOOL |! 

The problem: How to achieve economy and dependability in | 
school heating? VARI-VAC DIFFERENTIAL HEATING CONTROLS | 

The answer: Install, as they did in Wilmette, heating products from FIN TUBE RADIATION | 
One-source—one-responsibility . . . Dunham-Bush, Inc. CABINET UNIT HEATERS i 

Discuss your building problems and answers with your nearby TRAPS AND VALVES | 
Dunham-Bush sales engineer. The following did to complete satisfaction CONDENSATION AND VACUUM PUMPS | 
of building team, school authorities, pupils and parents: Architect, AIR HANDLING UNITS FOR AIR CONDITIONING | 
Barry & Kay; Consulting Engineer, Wm. T. Brookman; Contractor, amsdetesicnmmnmisiaiabdeaainiaiamniaime a 
Dearborn Plumbing & Heating; Wholesaler, James B. Clow. 
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Reinforced concrete floors now 


Cofar steel units provide both form and reinforcement 
for concrete floor slabs. Add special E/R (Electrically 
Ready) Cofar units to the system and, immediately, 
you satisfy the one remaining requirement of modern 
office floor construction—raceways for complete 











ALL THE ELECTRIFICATION YOU NEED. 
By blending in one-, two-, or three-cell E/R units 
with standard Cofar sections you meet office 
electrical needs today and tomorrow. 
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FIRE RETARDANT. In a two-hour UL fire test, 
E/R Cofar became the first electrified cellular 
floor system (with header ducts and junction 
boxes in place) to earn a fire-retardant rating. 


electrification to meet present and future needs. 


E/R units are wide troughs capped to form spacious 
cells for wiring. They are placed between standard Cofar 
units. Result: a solid, continuous base for concrete. 
Check these other features of the Cofar system: 





LESS FRAMING. Cofar reinforced concrete de- 
sign permits wider spans, saves on structural 
framing costs, speeds up building completion 
and permits earlier occupancy by the owner. 
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LOW-COST, HIGH-STRENGTH FLOOR is made 
electrically flexible through the use of 
cellular E/R Cofar units. 


CLOSELY SPACED E/R CELLS permit you to 
place outlets where desired, give build- 
ing owners extra flexibility in positioning 
their office equipment. 


NO COMPLICATED FORMS with Cofar! During 
construction, units serve as working plat- 
form and tight form for wet concrete. 


LARGE CELLS (5.2 sq. in.) carry power, 
phone, signal circuits direct to desks and 
machines anywhere on the floor. 


NO WASTED FILL. Cofar and concrete com- 
bine to give an intergated structural slab. 
No extra leveling fill is needed. 


AMPLE WIRING through E/R Cofar units. 
Each cell can accommodate as many as 
110 single-station phones, 19 six-key 
phones or 250 service outlets. 


PLACED ON ANY DESIRED CENTER, E/R units 
can meet present and future electrical 
needs. Spacing of units is ‘‘tailored’’ to 
your individual job. No wasted cells! 


fully electrified with E/ R Cofar 





e Effective span range up to 16 feet. Other important advantages of the Cofar system are 
e Long-span construction means less framing. shown in the illustrations above and below. If you 
e Less framing means less fireproofing. would like more information on Cofar and E/R Cofar 
e No wood forms to erect or remove. details, design procedures and specifications, it’s yours 
e Optional pre-set inserts are available. for the asking. Use coupon in lower right-hand corner. 










R 


vinninetes AND ROOF SYSTEMS FOR EVERY TYPE OF ——— 


JFAR 


FAMILY 





Granco Steel Products Company, 6506 N. Broadway, St. Louis 15, Missouri 
A Subsidiary of GRANITE CITY STEEL COMPANY 
MAIL FOR COFAR-E/R COFAR MANUAL 


Just sign coupon... .clip to your company wame 
letterhead. ..mail today. Att’n: Dept. CE-95. Our catalogs are filed in Sweets! 





COAST TO COAST. Cofar and E/R Cofar are 
’ available through more than 100 Granco distrib- 
utors in the U.S. Granco also assures you fast, 
dependable delivery and helpful field assistance. L 
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“Cuts clean... 
turns easy” 


Lubricated Plug Valves 


The shearing action of the ACF valve’s cylindrical plug cuts 
tough, stringy slurries clean as a knife . . . with a quick, easy quarter- 
turn. 


Full pipe area in both round and rectangular port valves provides 
through-conduit flow with minimum turbulence and pressure drop. 
The cylindrical plug can’t stick or wedge, can’t be unseated. 


ACF Plug Valves are perfect for sewage, mining slurries and 
other heavy ladings. Specify them. You'll get outstanding perform- 
ance. Available from leading suppliers everywhere. 


WRITE FOR 
CATALOG 400 
W-K-M Division of 

ACF Industries 


INCORPORATED 


P. O. Box 2117, Houston, Texas 








ACF semi-steel lubricated Plug 
Valves feature Teflon head 
seat gaskets, uniform lubrica- 
tion of all friction surfaces. 


Materials: stee!, semi-steel, Ni- 
resist, carbon steel, bronze, 
aluminum. 


Sizes: ¥2” through 30”. 


Working Pressures: 125 through 
800 pounds. 
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ENERGY AS A SOURCE Of economic and political 
strength on an international scale is of growing im- 
portance, not only to the advanced nations, but to 
the retarded nations that are struggling to establish 
industrial societies. So great is the importance of 
energy that it is receiving the serious and concen- 
trated attention of the United Nations. 


UN Surveys Energy Development Problems 
Several comprehensive surveys of the various 
sources of energy and their availability and utility 
have been undertaken by the U nited Nations re- 
cently. A report covering these studies reveals that 
energy as a basic factor in economic development 
has received increasingly wide recognition. It points 
out, however, that several important aspects of 
energy development have been neglected, especial- 
ly in regard to economic problems in underde- 
veloped areas. 

For one thing, early action is required to deter- 
mine a better method of energy resources appraisal. 
Factors relating to economic exploitability often 
are not taken into account, and there are no com- 
monly accepted resources appraisal methods incor- 
porating these factors. The UN, in cooperation with 
other organizations, therefore may try to develop 
such procedures and to appraise all potential energy 
resources on a comparable international basis. 

An analysis of long-term energy costs based on 
fuel prices in selected countries is considered an- 
other priority task. Officials responsible for energy 
development in underdeveloped countries, and ex- 
perts called upon to advise them on specific mat- 
ters, lack the economic guidance needed to inte- 
grate engineering plans with existing conditions. 
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Atoms in Action 


JOHN PF. LEE 
Broughton Professor and Head 
Department of Mechanical Engineering 


North Carolina State College 


UN Surveys 


To help overcome this problem the UN soon will 
convene seminars on the economic aspects of energy 
development in underdeveloped countries. The first 
will deal with the economics of electrification. Of- 
ficials of ministries concerned with this problem 
will participate in the seminar, and the UN Bureau 
of Economic Affairs will prepare background papers 
covering approaches to technical assistance. Also 
to be considered are problems arising from lack 
of coordination among the various bodies render- 
ing technical assistance to underdeveloped coun- 
tries. Although no remedy for this situation is evi- 
dent at the present time, a comprehensive survey 
probably will be made. 

Technical Assistance 

Energy development in underdeveloped countries 
is aided on a growing scale by technical assistance 
from the UN and other sources. One feature of the 
UN assistance service is its unique facility to draw 
freely upon expert knowledge in any part of the 
world, unimpeded by political or other special in- 
terests. Another is a close relationship between 
these activities and the studies and research pur- 
sued in the Secretariat. 

On the basis of this experience, the most diffi- 
cult problems usually have been found to be eco- 
nomic and administrative, not scientific and tech- 
nical. Decisions on the planning and execution of 
all kinds of energy projects, however, are usually 
in the hands of engineers. In their requests for as- 
sistance underdeveloped countries almost always 
ask for engineers and other specialized technical 
personnel and not for energy economists. The en- 
gineers do evaluate cost aspects of projects and 
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increase production capacity... 
improve fan and heating efficiency 


94S 


Pictured above is a portion of the final assembly line at 
Aerovent showing 8 units slated for delivery to a large 
Midwestern automobile accessory manufacturing plant. 
Designed to supply ample quantities of clean, pre-heated 
or cool, outside air to replace air exhausted by ventilat- 
ing systems, the Aerovent Gas-Fired Air Make-Up Unit 
keeps air fresh; eliminates drafts and negative pressures. 
Safe, dependable operation and automatic, semi-auto- 
matic or manual control with natural, mixed, manufac- 
tured or propane gas. 

For winter or summer use, these compact, packaged 
units are available in four unit arrangements and four 
sizes from 36” to 54” for various capacities, BTU ratings 
and pressure conditions. 


Write for bulletin 880. 
OTHER UNITS AVAILABLE FOR STEAM OR HOT WATER 


Air deliveries of all Aerovent equipment ore tested and rated in oc- FI 
cordance with established and a codes and each unit is guar- 
y the manufacturer to deliver its rated performance 


Aecrovernt 


FAN COMPANY, INC. 


Ash and Bacon Streets 
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assess energy demand, probable utilization of equip- 
ment, and similar factors. But they usually are not 
in a position, nor is it their task, to study over-all 
effects of their proposals on a country’s economy. 


Administrative Problems 


In regard to the many important economic and ad- 
ministrative factors involved in energy develop- 
ment, the differences between conditions in indus- 
trialized and underdeveloped countries cannot be 
overstressed. A common error in underdeveloped 
countries is to underestimate investment costs of 
a project on the basis of unrealistic unit costs, and 
to make little or no provision for cost increases due 
to inflation or other contingencies. The cost of the 
energy product also is underestimated frequently. 

Other problems include financing, tariffs, main- 
tenance, the shortage of trained personnel, and the 
widely prevalent instability and inefficiency in or- 
ganization and administration. In most underde- 
veloped countries, there is no over-all energy de- 
velopment policy and no office or ministry charged 
with preparing such policy. Lack of coordination 
and cooperation among government departments 
thus sometimes leads to bizarre consequences. 

Coordination of technical assistance activities also 
is a matter for serious consideration. In principle, 
coordination of various technical assistance activi- 
ties in the energy field should be the responsibility 
of the government requesting such assistance. In 
reality, few countries have succeeded in establishing 
coordination to the extent of ensuring that full 
benefit is derived from the technical assistance be- 
ing offered simultaneously from a variety of organi- 
zations. There is, at the same time, little or no or- 
ganized coordination and cooperation between these 
organizations. 


General Energy Problems 
Development of energy sources is a lengthy and 
costly process, and it requires careful programming. 
A reasonably clear picture must be obtained, for 
example, of an area’s energy requirements and the 
pattern of its demand for energy. Equally neces- 
sary isa survey and appraisal of the potential energy 
available. Only on the basis of this information can 
long-term energy prospects be evaluated and guid- 
ance secured for specific investment decisions. The 
decline of coal and the ascent of petroleum are ex- 
amples of revolutionary changes that have taken 
place in international trade. Energy imports play 
a vital role in many countries, although most energy 
needs are met from domestic sources. The goal is 
complete self-sufficiency because of both security 
and foreign exchange considerations. 

Price relationships and the problems of price 
policy are exceedingly complicated in the energy 
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a thermostat in every room 


Reception room, Haller, Raymond and Brown, Inc., Science Park, State College, I 


Architect, Horace Bailey, Johnstown, Pa. Heating Contractor, Stanton Barnhart, Johnstown. 


a. Compact SelecTemp heating unit recessed in wall supplies 


as much heat as a big radiator, plus room-by-room temperature control and constant circulation of filtered warm air. No electric wiring required. 


Prominent research firm praises new 
SelecTemp method of steam heating 


Electronic scientists say, 
*““SelecTemp more satisfactory 

than three other heating 

systems we have had” 


“Outstanding features of SelecTemp heating are easy 
installation, efficient operation, low maintenance cost, 
very little deviation in room temperature, and individual 
room temperature control.” 

In these words Mr. Roy L. Smeltz, Plant Manager, 
sums up more than a year of experience with SelecTemp 
heating in the splendid new research building of Haller, 
Raymond and Brown, Inc., (division of Singer Manu- 
facturing Co.) an organization of scientists and engineers 
engaged in electronics research for aeronautical and 
missile application. 

Continues Mr. Smeltz: “In more than a year we 
have had only minor maintenance adjustments on three 
SelecTemp units out of 139. We are now completing a 
second building which has 89 units.” 


IRON FIREMAN. 
Engineered 


heating and cooling 
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me. 
Two new research buildings of Haller, Raymond and Brown, Inc. are equipped 
with Iron Fireman SelecTemp heating, with a thermostat in every room, 


No wasteful overheating; no uncomfortable underheating 
The SelecTemp system provides steady, modulated 
warmth regulated by a thermostat in every room. Warm 
and cold sides of the building stay in perfect balance. 
With all of its advantages, SelecTemp costs no more 
than many systems that have no room-by-room regula- 
tion. Low maintenance costs and substantial fuel savings 
are a universal experience in SelecTemp heated homes 
and buildings. Steam for heat and steam-powered air 
circulation is supplied by a central low pressure boiler. 


Send coupon for full information 


IRON FIREMAN MANUAFCTURING COMPANY 

3151 W. 106th Street, Cleveland 11, Ohio 

In Canada, 80 Ward Street, Toronto, Ontario) 
Send SelecTemp specifications and full information. 
Arrange for brief demonstration of SelecTemp room 
unit, in actual operation, in our office. 


Name 
Firm 
Address 
City 
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INVEST IN EXPANSION AND 
MODERNIZATION TO SAVE 
EXCESSIVE MAINTENANCE COSTS 


BE EFFICIENT . . . APPROACH 
YOUR WATER SUPPLY PROB- 
LEMS WITH A NEW LOOK 
A more efficient water 
supply by applying latest 
methods and scientific tech- 
niques. The Hydrogeolog- 
ical Division of Ranney 
can determine prior to con- 
struction, the dependable 
capacity of a Ranney- 
Collector system. 

With the aid of Consulting 
Engineers, Ranney has 
researched, developed, and 
perfected reliable water 
supplies for communities 
and industries. Each pro- 
gram is designed to meet 
your specific water 
demands and geological 
conditions 
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841 Aiton ¢ Columbus 19, Ohio 
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Pennsylvania Drilling Co. 
Pittsburgh, Pa. 


McCarthy Well Co. 
St. Paul, Minn. 
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field. In part, this is caused by the interdependence 
between different energy sources and between dif- 
ferent methods of use. 

Electric Power 

Electric power plays a key role in the structure 
of industrial countries and is a necessary condition 
for industrialization and for economic development 
in general. A considerable amount of work has 
been devoted to the electric power field in studies 
and meetings and through technical assistance. The 
problems considered range from the economical 
combination of different power sources in electri- 
fication planning to rural electrification and various 
allied technical problems. 


Conventional Fuels 

Various aspects of the usual commercial fuels (coal, 
lignite, peat, petroleum, natural gas, power alcohol ) 
have received consideration in studies, at meetings, 
or through technical assistance activities, although 
much of this has been of a technical nature. Little 
attention has been given to traditional noncommer- 
cial fuels, such as wood, although they still play 
an important role in underdeveloped areas and are 
too often inefficiently used. 


Nonconventional Energy 
Atomic energy and other new energy sources are 
the subject of keen interest because of ever-grow- 
ing energy requirements and the resultant inability 
of conventional sources to keep pace. A review of 
problems and progress in atomic energy production 
shows clearly that the question gradually is becom- 
ing one of economic rather than technical feasibil- 
y. The economic feasibility of nuclear power is 
a matter of relative costs, so a study and evaluation 
of nuclear power in relation to all other forms of 
energy sources available must be made. As nuclear 
power generation becomes a more practical reality 
in underdeveloped countries it may be expected 
that an increasingly larger number of requests for 
technical assistance experts will be forthcoming 
from these countries. 


New Sources of Energy 

Other “new” sources of energy include solar ener- 
gy, wind power, geothermic energy, and tidal ener- 
gy. The Economic and Social Council of the United 
anes has shown particular interest in these 
sources. However, a dilemma is posed by the fact 
that, whereas the new sources of energy may find 
their greatest applicability in energy-poor countries, 
the latter depend on the industrial countries to 
develop the required techniques and to manufacture 
the required equipment. But the industrialized 
countries lack the incentive of a domestic market 
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Vogt stainless and 
alloy steel materials 
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plication to specific 
types of piping prod- 
ucts in this 432 page 
catalog. 

Write for a copy on 
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ALLOY STEEL 


Valves, Fittings 
and Unions 


IN STOCK AND READY TO GO! 


BE SURE to consult the new Vogt Catalog 
F-10 when in need of top quality forged 
stainless and alloy steel piping products for 
severe operating conditions. 

The complete Vogt line includes sizes and 
types to fit your process requirements with 
high resistance to corrosion, complete free- 
dom from product contamination, and long 
service life. 


HENRY VOGT MACHINE CO. 
Louisville 10, Ky. 
SALES OFFICES: 


New York, Chicago, Cleveland, Dallas, Camden, 
N.J., St. Louis, Charleston, W.Va., Cincinnati 





it’s the material that 


makes the difference .. . 


CORROSION - Inside and Out - 
causes heating equipment failures! 


BUT NOT WHEN YOU USE 


cast iron construction 


> UNIT HEATERS 


> BLAST HEATERS 
} RADIATORS 


Designed for operation on steam pressure 
up to 250 PSI 450° temperature 


CORROSION internally, 
caused by electrolytic ac- 
tion as in copper tubes, 


CORROSION externally, 
caused by acid fumes can- 
not destroy GRID's cast 


can't happen in GRID's cast 
iron steam chambers and 
headers. Nor can acid con- 
densate corrode the bottom 
connections. Cast Iron, in- 
ternally, resists corrosion. 


Send for Catalog 956 . 


iron finned heating surface. 
Widely spaced fins cast in- 
tegral with the steam 
chamber will not corrode 


externally. 


. . The complete story on 


Grid Unit Heaters, Blast Heaters and Radiators. 


UNIT HEATERS BLAST HEATERS 


INSTALL 
MANUFACTURING CO. 
GRID Manufacturers Since 1883 


RADIATORS 


D. J. MURRAY 


and therefore may not recognize or want to cul- 
tivate a market in underdeveloped countries. 

Still, progress in the last two years in develop- 
ing applications of solar, wind, and geothermic 
energy is reported in a United Nations study on 
new energy sources. The progress achieved, accord- 
ing to the study, is the result of efforts by govern- 
ment agencies, manufacturing firms, individual in- 
ventors, universities, and other organizations in 
various parts of the world. Besides detailing tech- 
nical and other developments in use of energy from 
the sun, the wind, and the earth, the report puts 
forward a suggested agenda for a future interna- 
tional conference on new sources of energy. 

In the field of wind power, the past two years 
has been a period of consolidation and of transition 
from experimentation to applied research and com- 
mercial use. In several underdeveloped countries, 
wind power surveys have led to the installation of 
the first modern wind power plants. The linking of 
large wind power plants to local or country wide 
grid systems is being explored. Most of the work 
on this is being done in Europe. 

In regard to geothermic power (natural steam 
and hot water) the report also notes that produc- 
tion of electricity from this source (limited two 
years ago to Italy) is being started in other coun- 
tries. The greater interest in geothermic power also 
is reflected in the search for and discovery of new 
geothermic fields. 


Progress With Solar Energy 


Introduction of new devices and materials has 
helped improve efficiency and reduce costs in prac- 
tical applications of solar energy. The design, manu- 
facture, and installation of solar water heaters are 
proceeding in Australia, Belgian Congo, Burma, 
Chile, Egypt, France, French West Africa, Israel, 
Italy, Japan, New Zealand, Union of South Africa, 
United States, and Russia. Solar cookers may be- 
come a common sight in some countries where 
women are accustomed to moving outside the house, 
where the main meal is taken during the day, and 
where the introduction of the cooker is handled 
by persons familiar with the psychology of the 
people. First attempts to introduce solar cookers 
to villagers in less developed areas have failed 
largely because of neglect of sociological factors. 

In a summary of recent developments, the re- 
port says that direct conversion of solar energy to 
electricity by means of solar batteries and by ther- 
moelectric converters is developing rapidly. Work 
also continues, at a slower rate, on use of solar 
energy in steam production, air conditioning, re- 
frigeration, and water distillation. Less progress 
appears to have been made in developing solar 
heat storage, solar engines, and use of solar fur- 
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Exclusive SPANG HEADERDUCT features include corner leveling screws and square access and junction boxes. 
These mean easy installation, and easy, low-cost future wiring changes—both savings in man-hours. 


SPANG HEADERDUCT 


saves installation time, provides flexible wiring system 
in National Bank of Detroit new main office 


SPANG HEADERDUCT saved valuable time 
for J. Livingston and Company, elec- 
trical contractors for the National Bank 
of Detroit installation. First: the access 
boxes are square—this means maximum 
working area for making wiring con- 
nections. Secondly, corner leveling 
screws on access and junction boxes 
make leveling fast and easy. 

According to Job Superintendent, Mr. 
John C. Gnass, “‘We saved 25% in- 
stallation time. No time-consuming level- 
ing with a transit was required; this en- 
abled us to free workers for other jobs 
around the building.” 

SPANG HEADERDUCT, installed in the 
National Bank of Detroit new main 
office in conjunction with cellular-type 
construction, has access boxes every 36 
inches. This permits as many electrical 
and telephone outlets as the building 
tenants require . . . both now and in the 
future. Old outlets are easily sealed up. 
Access boxes are readily located, and 
wiring may be added as needed. 
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J. Livingston and Company, one of the largest and 
oldest electrical contracting firms in the country, used 
19,000 feet of SPANG HEADERDUCT in the National 
Bank of Detroit new main office. 


Architect: Albert Kahn Associated Architects & 
Engineers, Detroit. 

General Contractor: Bryant and Detwiler 
Company, Detroit. 

SPANG Distributors: Splane Electric Supply Co., 
Cadillac Electric Supply Co., McNaughton- McKay 
Electric, and Madison Electric Supply; Detroit. 


THE NATIONAL SUPPLY COMPANY 


Subsidiary of Armco Steel Corporation Ry 


TWO GATEWAY CENTER, PITTSBURGH 22, PA. 


GET YOUR 
FREE BOOKLET 
ON SPANG 
HEADERDUCT 
INSTALLATION 


THE NATIONAL SUPPLY COMPANY 
Two Gateway Center, Pittsburgh 22, Pa. 


[] Send me a copy of your free booklet. 
] Have a SPANG Representative call. 


Name 
Title 
Firm 
Address 
City 


State 





NEW VALVE SAVES COST ON 
FEEDWATER HEATER 
BYPASS ARRANGEMENTS 


Gate Valve 


OLD BYPASS ARRANGEMENT 


way valves... required 
high pressure welded 
hic quality. 


Used three conventional two- 
two tee fittings and sixteen 
connections—usually of radiograp' 


2 Welds 





Tee 2 Welds 





3 Welds 
3 Welds eater “f 
Gate Valve " 











SK Three-Way Bypass Valve Boiler Feed 


NEW BYPASS ARRANGEMENT 


Makes previous arrangement obsolete. . . 
uses only one SK Three-Way Bypass Valve 

. . requires only one tee fitting, only twelve 
welded connections. 











The new feedwater heater 
bypass arrangement shown 
saves one two-way valve, 
one tee fitting, four welded 
connections and cuts costs 
accordingly. 


Heart of the new system is 
the SK Three-Way Bypass 
Valve illustrated. This valve 
is designed for two-position 
operation. With the disc 
closed against the lower seat, 
flow passes through the by- 
pass line. With the disc 
closed against the upper seat, 
flow is to the heater. The 
valve can be equipped with 
gearing or motor operator. 
Bulletin 8F contains full de- 
tails—is available on request. 


TO HEATER 





SK also manufactures Check Valves for extraction or bleeder lines 
and other special applications. For details, request Bulletin 8K. 


Schule and Koerting cone rw: 


Manufacturing Engineers Since 1876 
2269 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
Phone: MErcury 9-0900 
JET APPARATUS * ROTAMETERS * GEAR PUMPS + VALVES * HEAT EXCHANGERS 














naces for industrial production. A significant fea- 
ture of recent developments has been the increas- 
ing attention given to new materials, such as 
plastics, suited for use in solar energy. 

An experimental sun kitchen has been tested by 
the Heliolaboratory of the USSR Academy of 
Sciences. Such a kitchen, working 250 days yearly 
in sunny regions of the USSR could save an esti- 
mated 1000 kwh of electric energy per year. Ex- 
perimentation also is being carried on in several 
countries, including Canada, Japan, and South 
Africa, in space heating and cooling. A number 
of solar-heated houses already have been built in 
the United States. Investigations into solar air con- 
ditioning have been carried out, and solar energy 
cooling systems for livestock shelters have been 
used successfully in this country. Research has re- 
sulted in solar refrigeration for Israel, while in 
Russia and France ice-making machines based 
on absorption refrigeration have been constructed. 

Experiments also are proceeding in a number of 
countries for applying solar heat for mechanical 
power and electricity. A helioboiler is being con- 
structed in Israel. Soviet scientists have drawn up 
plans for a large solar power installation to be 
erected in the Ararat Valley of Armenia. Most of 
the progress so far achieved in direct conversion 
of solar energy to electricity has been related to 
the discovery of new materials for use in thermo- 
couples and photovoltaic devices. Some of these are 
being used in artificial satellites. 

Of importance to arid regions are the develop- 
ments using solar energy for production of fresh 
water. Several small units for distilling sea or brack- 
ish water have been built recently in Australia, 
Italy, the African members of the French Commu- 
nity, and the United States. Larger pilot plants have 
been constructed in this country and Russia. New 
methods of salt production by solar energy are be- 
ing tried out in several countries, and in some in- 
stances have been put to commercial use. An eco- 
nomical and efficient method for separating com- 
mon salt and Glauber’s Salt from natural brines has 
been reported in the Union of South Africa. The 
use of solar reflectors to concentrate palm juice to 
produce unrefined sugar has been reported from 
Burma and India. 

Progress in using solar furnaces has been par- 
ticularly rapid since 1956, and over 30 solar fur- 
naces are operating throughout the world, most of 
them located in France, the United States, and Rus- 
sia. Solar furnaces are particularly useful as lab- 
oratory tools for research on fusion of rare metals 
because of the unique advantage of complete purity 
in processing. They also are useful for testing heat 
resistance of metals and for small-scale mineral 
refining in remote locations. <a 
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SILICONE NEWS from Dow Corning 


' The Inside Story on Costs 


Look Deeper than the Surface 
When Specifying Transformers 


What a transformer will or won’t do . 
costs . 


. . its installation and maintenance 
. . are determined to a large degree by its insulation. 


You can assure these four cost-saving factors by specifying a silicone 
insulation system: 


Lowest Cost Installation: Easier to handle and easier to install, they 
require no costly vaults or barriers . . . can be placed right at load or 
load center for additional savings on costly low-voltage cable. 
insulated dry-types are up to 40% 
filled units. 


Silicone 
lighter than non-inflammable liquid 
Minimum floor loading means least costly supporting structure. 


Lower Operating and Maintenance Costs: Virtually maintenance-free, 
silicone insulated transformers have no liquids to filter or change. Need 
no space heaters to keep windings dry when de-energized. 


Maximum Safety: Completely dry, they’re completely safe! No danger 
of fire . . . no toxic fumes. Silicone insulated transformers have proved 
safe under extreme overload and short circuit conditions. 


Maximum Reliability: Depending on design, they withstand overloads 
of 25% to 50% and more above rated capacity. The extra thermal capac- 
ity of silicones, demonstrated by the curves in the next column, assures 
uninterrupted, reliable power. 


SPECIFY Dow Corning Silicones 
————————— 
and SAVE! 


first in 


Ti lterelal-t 1 





(10 van LIFE EXPECTANCY OF Silicone 
insulated 

CLASS A AND 
SILICONE INSULATED 
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Today, transformer manufacturers offer 
two basic designs insulated with Dow 
Corning Silicones—sealed dry-types and 
open dry-types. 


For power station auxiliaries, you can 
achieve maximum reliability and minimum 
maintenance with a silicone-insulated sealed 
dry-type unit. Requires only a periodic 
check of pressure gauge and bushings. Or 
you can save weight by specifying a sili- 
cone-insulated open dry-type unit . . . it’s 
ideal for balconies and other minimum 
floor loading areas. 


For underground distribution systems, 
select a silicone-insulated sealed dry-type 
network transformer. Fits easily into exist- 
ing vaults. Undamaged even if flooded, 
only the bushings, pressure gauge and case 
need infrequent inspection. 


Sealed dry-type transformers require 
virtually no upkeep. 


Send today for full information on silicone- 


insulated, dry-type transformers and list of 
manufacturers offering equipment insu- 
lated with Dow Corning Silicones. Address 
Dept. 1022. 


Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO CLEVELAND 


OCTOBER 1959 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, DB. Cc. 
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About the earthly side of Canaveral—Only recently, it spawned little 


more than snakes and other crawling creatures. Today, high flying birds 


are poised there, and because they can't jump off from sand, most of 


the Canaveral manpower and materials go into ground support equip- 


ment. And virtually all the steel material required can be purchased 


from one source—United States Steel. Whether we're talking about 


carbon steel, high-strength low-alloy steel, constructional alloy steel, 


or stainless steel, steel fence, electrical cable, wire rope or cement, 


On this vertical oscillating radar tracking unit, 
every nut, bolt, and insulator collar is Stainless 
Steel. To the right, is a Stainless Steel fuel tank, 
and beyond that rises the U. S. Air Force Thor 
gantry tower, with a structural steel frame similar 
to a nine-story building. 


The door to the U. S. Air Force Atlas blockhouse weighs 
24 tons. It is solid manganese steel about eight inches 
thick. At X minus 15, the door automatically locks and 
it is blast-proof and vapor-proof. 


The mobile transporter for the Thor is strong 
but light on its wheels because it was de- 
signed with weight-saving high-strength 
steels. Slanting to the left is the steel um- 
bilical tower which carries Stainless Steel 
fuel lines and control lines. 





United States Steel maintains 


the technical services to provide 


the proper assistance to cope 
with any problem on these 
materials for ground support. 
When a ground support pro- 
gram is still on the drawing 


board, consult 


United States Steel 


USS is a registered trademark 


These pressure vessels for the U. S. Air Force Bomarc A system 
are seamless steel cylinders about 20 inches in diameter and 26% 
feet long. The cylinder walls are slightly more than an inch-and-a- 
half thick and will contain gas at pressure up to 4500 psi. 


Stainless Steel pipes and Stainless Steel flexible tubing carry the 
fuel for the Thor complex. Fuel lines must be almost surgically clean 
to prevent explosions and assure proper flow. Inspectors check the 
lines with everything from microscopes to ultraviolet lamps. > 














“Because it’s there’... 


. .. the challenge that spurs men to scale the mightiest peaks. 


Challenge... that’s what lead Acme to seek new heights to conquer. 
For Acme had achieved its summit as manufacturers of refrigeration 
and air conditioning components . . . evidenced by the fact that all 
the leading names in air conditioning have used Acme components 
for years. 

Thus, “because it’s there,’’ Acme launched its ‘‘assault’’ on the air 
conditioning systems market, in 1958. Today, one year later, we can 
report that the space-saving compactness, high capacity efficiency, 
operational and service accessibility, smooth performance reliability 
of complete Acme systems have been enthusiastically received by 
architects, engineers, contractors and building owners alike. Today, 
Acme’s field sales are up 47% ... tomorrow the summit! 


INDUSTRIES, INC. 
JACKSON, MICHIGAN 


MANUFACTURERS OF QUALITY AIR CONDITIONING 
AND REFRIGERATION EQUIPMENT SINCE 1919 








CHILLED WATER SYSTEMS 


PACKAGED CHILLERS — 50% 
smaller, 35°% lighter, lower-in-cost. 
Complete line, 23 models. Full range 


of sizes, 3 thru 125 tons. 


WATER SAVERS— Matching compact cool- 


ing towers and evaporative condensers . . . 


save 97°% of condensing water. Capacities— 


3 thru 200 tons. 


AIR HANDLERS — Central air handling units, including multi- 


zone and remote room units. Wide choice of types and models 


from 200 to 36,000 c.f.m. 
‘ 


the practical approach to air conditioning 


SELF-CONTAINED SYSTEMS 


Complete, easily installed system in one compact pack- 


aged unit. 29 models, 3 to 60 tons, air or water cooled. 





to know 


WHO'S 
IN... 


large hospitals 
with many doctors 
and many entrances 
need 


Auth 


SINCE 1692 


Doctors’ 
IN-OUT Systems 


Small Dial-Registers make every entrance a 
convenient check-in point. Eliminates all 
space problems, minimizes installation 
expense, simplifies expansion. Ideal for 
new or existing hospitals. 


ae « 





DOCTOR ARRIVES OR LEAVES 
Using any convenient entrance, he dials his 
code number and presses IN or OUT button 
on small Dial-Register. That's all! 


1S DOCTOR IN? 
To find out, operator dials his number on 
small IN-FORMER. Light signal tells her 
instantly if doctor is in or out. 


i a \ : 

“Auth ) cvectric co, inc. 
yl ‘song had Mail Coupon For Complete Details 
AUTH ELECTRIC CO. Inc. Dept. CE-10 
Long Island City 1, N. Y. 


(] Please send complete details on the AUTH 
“Dial-in’’ System. 


() Put my name on your mailing list. 


Address... 
City 
cea = = Se ee ee ee 
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The Word From Washington 


EDGAR A. POE 


Consulting Engineer Correspondent 


RatpH M. Westcort, of Los Ange- 
les, president of the Consulting En- 
gineers Council, had a round of 
satisfactory late summer confer- 
ences in the Nation’s Capital. 

Westcott was assured by the 
Army Corps of Engineers that it 
expects to continue to lean heavily 
on consulting engineers in the vast 
public works programs of the fu- 
ture. The Army Engineers cannot 
afford to employ full-time engineer- 
ing talent when it is available to 
the Corps from private engineer- 
ing firms ready to provide service 
on demand. 

Secretary of Commerce Fred- 
erick H. Mueller indicated to West- 
cott that the Department of Com- 
merce will support the use of con- 
sulting engineers by the various 
state highway departments in con- 
nection with the construction of 
the great highway systems in this 
country. The Bureau of Public 
Roads is under the jurisdiction of 
the Commerce Department. The 
Cabinet officer is an exponent of 
private enterprise on the theory 
that private enterprise usually can 


do the job cheaper and more ef- 
ficiently than the Government. 


Nuclear Shelter Study 

Results of a gamma-ray penetra- 
tion study by the Bureau of Stand- 
ards is expected to be very useful 
in the proposed development of 
suitable shelters against radiation 
from nuclear weapons. Concrete, 
regarded as one of the materials 
most suitable for shielding appli- 
cations, was the medium chosen 
for the Bureau’s research. Penetra- 
tion was experimentally determined 
in a stack of seven reinforced con- 
crete slabs, constructed in an 8}- 
ft pit, 40-in. deep. Geiger counters 
inserted in spaces between the 
slabs measured the fallout dose rate 
as a function of depth. 

The dose rate under three inches 
of concrete was found to be ap- 
proximately one-tenth that at nine 
feet above the ground. Each addi- 
tional six inches of concrete re- 
duces dose rate by another factor 
of approximately one-tenth. The 
over-all attenuation in 22 inches of 
concrete is therefore about one ten- 
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pEaTTY 


GRANDSTANDS 


“Safety Pays 


MANUFACTURED By 


BEATTY SCAFFOLD Inc. 


SAN FRANCISCO 24. Cari 
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wherever you see the name BEATTY 


you find SAFETY 
and EFFICIENCY 


BEATTY SCAFFOLD ... featuring Beatty patented ‘'Snap-Lock,” the greatest labor-saving device in scaffold- 


ing history. Open frame design to prevent accidents and provide easy access. Tubular cross braces for strength 
and low maintenance. Steel or aluminum. 


For every scaffolding use, including Rolling Towers, Grandstands, Bleachers, Platforms, etc. 


Also Beatty Heavy Duty Shoring Frames for reducing equipment costs and saving labor. Sales or rentals. 


Wonizontat 


BEATTY PECCO-SPAN HORIZONTAL SHORING .. . the latest development in adjustable telescopic 
support for all types of concrete constructions. Saves up to 40% on shoring labor. Can be used with your present 
scaffold or Beatty Heavy Duty Shoring Frames. 


One man adjusts to any span by wedgelock action—no bolts. Access to all working areas. Built-in camber. 


BEATTY-PECCO CONSTRUCTION CRANE .. . a new GIANT reaching from 50 to over 300 feet in the 


air to place materials at points of use. Electronic remote control. Automatic safety. Practical—adaptable. Highly 
mobile. Thousands now in use. 


133 7. i i ey OF oe 0) A) ee Comm Tunnel Ave. & Beatty Rd. » San Francisco 
JUniper 5-0581 


BOISE ° LOS ANGELES EL PASO ° HONOLULU PHOENIX 
SACRAMENTO and CENTRAL VALLEY ANCHORAGE SAN JOSE SEATTLE 
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thousandth of the dose rate receiv- 
ed at nine feet above ground level. 
Army Engineers Appoint Cassidy 
The Army Engineers’ flood control, 
rivers and harbors, and water re- 
sources development programs now 
are headed by General William F. 
Cassidy. Alaska-born and West 
Point-educated, General Cassidy 
was assigned to Washington as the 
Department of the Army’s new as- 
sistant chief of engineers for civil 


works. He previously had been in 
Korea where he was a logistics ex- 
pert advising the Korean army. 
Keep Mississippi on Course 

The Army Engineers awarded a 
contract for $14,726,871 to Brown 
and Root, Inc., of Houston, Texas, 
for the construction of a naviga- 
tion lock designed to prevent the 
capture of the mighty Mississippi 
River by the Atchafalaya River. 
The Atchafalaya River is the prin- 








Effluent and Water Treatment Tanks 


ALAL 


mo 


Compl 


Comparable in 
Steel. 


Stebbins SEMTILE® and SEMBLOK® 
tanks are, in effect, reinforced con- 
crete structures faced on both sides 
with vitrified tile. No form work is 
required, Contours and dimensions 
can be varied to fit all types of 
specialized equipment. 


ete Corrosion “ 
& 


Cost to Co 
_.No Continuing 


zed Tile for 


ncrete or 
Maintenance 


Installations can be made under a 
contract which covers everything 
from the original design, based on 
full knowledge of the chemical, 
physical and mechanical require- 
ments, to the finished job ready 
for use. 


Write for complete information 
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cipal distributary of the Mississippi 
River with a discharge exceeded 
by few other rivers in the U.S. 
The Atchafalaya threatens to take 
the Mississippi to the Gulf of Mexi- 
co via a short cut. 

To keep the Mississippi from 
changing its course the engineers 
are spending more than $80 million 
on this unique project. The lock 
will be part of an engineering 
project to keep New Orleans, Baton 
Rouge, and other communities sup- 
plied with fresh water. Thousands 
upon thousands of tons of concrete 
and steel already have gone into 
the project. When it is complete the 
Engineers will be able to turn wa- 
ter from the main stream of the 
Mississippi River into the Atchafa- 
lava River like turning a faucet on 
and off. 


Earthquake Affects Water Table 


The Montana earthquake resulted 
in a rise of water levels in wells all 
over the country. Rises were re- 
corded by automatic water stage 
recorders operated by the Geologi- 
cal Survey for hydrologic studies. 
The Department of Interior said 
reports from Idaho, New Jersey, 
Florida, and Hawaii showed that 
water levels jumped as high as 17 
inches in some wells, while at others 
the effect was only about a quarter 
of an inch. Large fluctuations oc- 
curred in states near the epicenter 
of the quake. Miami well levels 
rose from 1.7 to 5.8 inches. A well 
in Union County, N.J., had a 17- 
in. fluctuation, the largest recorded 
in the country. 


Boggs Bill Held Over 


The Boggs bill, providing for tax 
incentives for investment of Ameri- 
can capital abroad, will go over to 
the second session of the 86th 
Congress. The proposal appears to 
be gaining in strength despite the 
fact that it took a long time for it 
to emerge from the House Ways 
and Means Committee. 

The State, Commerce, and 
Treasury Departments have en- 
dorsed the idea, as well as many 
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FALTOR 


25 and 50 kvar, 2400 thru 7960-volt capacitors 
... available for immediate shipment 
®@ meet all the national standards 


®@ a complete capacitor package (capacitors, racks, voltage 
and current controls, other accessories) 


@ Five years of research, design and development bring 
you the best in capacitor engineering! 


Where to get more capacitor facts fast! 


Call, write or wire... 


ALLIS-CHALMERS 





spokesmen for industry and busi- 
ness. Under the proposal, American 
firms would be encouraged to set 
up domestic subsidiaries to carry 
on foreign business. Taxes on earn- 
ings from these subsidiaries would 
be deferred until the earnings were 
sent back to the United States. 


Incentive for Initiative 
The National Society of Profes- 


sional Engineers has suggested a 
program to the House Committee 


on Science and Astronautics to re- 
ward individual contributions of 
scientists and engineers with a 
medal, awarded by the President, 
and $10,000 tax-free. The award 
would not go to more than 20 per- 
sons annually. 

One aim of the program is to put 
more national emphasis on engi- 
neering versus pure or basic re- 
search. “Although the line of de- 
marcation between engineering 
and science is difficult to define, it 





BLOK-LOK® 
for better and 








stronger 


... use AA WIRE 


and ECONO-LOK*® 


Masonry Walls 
BLOK-LOK® 


1 Temperature 
cracking 


Settlement 
cracking 


Shrinkage 
cracking 


Tensile Stress 
cracking 
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For maximum bond strength and maximum corro- 
sion resistance, lay BLOK-LOK in mortar bed as 
shown above. Only steel in tension adds strength. 





ECONO-LO K® 
Eliminates 
Headers 


Reduces 
Efforescence 


Permits 
Flexibility 





ECONO-LOK* replaces header brick and header block 


AA WIRE PRODUCTS COMPANY 


714 East 61st Street, Chicago 37, Illinois 
Phone Midway 3-8203 
(Send for our all new 1959 (S) Brochure.) 
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would not be to the best advan- 
tage of this Committee to place 
undue emphasis on pure or basic 
research to the detriment of the 
public’s appreciation of engineer- 
ing,” NSPE concluded. 


Upper Colorado River Project 


A reclamation construction pro- 
gram, including the Upper Colo- 
rado River Storage project, involv- 
ing an outlay of $1,208,000,000 is 
currently under way, the Interior 
Department says. Congress appro- 
priated $212,231,739 for fiscal 1960 
for reclamation projects. 


Praise for the Consultant 


Major General Louis W. Prentiss 
(Army retired), executive vice 
president of the American Road 
Builders’ Association, in his final 
statement before the House Ways 
and Means Committee, reiterated 
his commendation of the consult- 
ing engineering profession. He said 
consulting engineers have made 
many unheralded contributions to 
the acceleration of the entire high- 
way building program. General 
Prentiss informed Chairman Wil- 
bur D. Mills and his committee col- 
leagues that a nationwide survey 
showed that consulting engineers 
have carried nearly 40 percent of 
the engineering load since enact- 
ment of the Highway Act of 1956. 


Economic Boom Will Continue 


Economists in the Federal govern- 
ment say that the economy of the 
country is going to be moving at 
a fast clip from now through the 
Christmas Holidays. Interest rates, 
at a postwar high, apparently will 
remain so for the rest of the calen- 
dar year. Construction activity is 
booming, although there was a 
slowdown in some areas as a re- 
sult of the steel strike. 


Dick vs. Adlai? 


The preliminaries to the presiden- 
tial nomination conventions of the 
Democrats and Republicans next 
year at Los Angeles and Chicago, 
respectively, are already under way 
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the VALVE OPERATOR of the future 
is yours today... 


Limilorque 


In keeping with this fantastic era of Rockets, Missiles, Jet 
Propulsion, Helicopters, Radar, Huge Power Plants on land 
and sea—LimiTorque is meeting and will continue to meet 
vital valve operating requirements . . . automatically, de- 
pendably, safely and economically. 

Every important, necessary, and proven feature of auto- 
matic valve operation is available in a type and size of 
LimiTorque designed and built especially for each individual 
service requirement; LimiTorques that are operated by Elec- 
tricity, Oil, Gas, Air, or Water; LimiTorques that operate 
valves at two speeds; LimiTorques that automatically take 
up contraction or expansion caused by temperature varia- 
tions in the line; LimiTorques that are self-contained “pack- 
aged units”; LimiTorques that are equipped for proportional 
positioning in process control systems; LimiTorques for not 
only opening and closing valves, but for raising booms, trans- 
mitting linear motion, and closing bulkhead doors, etc. 

Yes, LimiTorque, The Valve Operator of the future is 
yours today . . . and remember, LimiTorque is the most 
widely used Valve Operator in the world .. . it is backed 
by over 27 years continuous design and manufacturing ex- 
perience. 

Contact your Valve Manufacturer, or your nearest 
LimiTorque Sales Engineering Office. 


\> 
ix? 4 i) 
Send for Catalog 1-550, 


ond please use your L IMITORQUE 
Business Letterhead. q CONTROL 





Operates at the “mere push of a button” 








THERE IS NO SUBSTITUTE FOR om 


- | 
Th ilo rg ENE panavetPnia GEAR CORPORATION 


ERIE AVE. &G STREET, PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS: LIMITORQUE VALVE CONTROLS» FLUID AGITATORS> FLEXIBLE COUPLINGS 
Limitorque Corporation « Philadeiphia 
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in the Nation’s Capital. The hot- 
test guessing game in the early 
autumn revolved around Republi- 
can Richard M. Nixon and Demo- 
crat Adlai Stevenson as prospec- 
tive opponents, but the picture can 
and probably will change several 
times before next summer's big 
shindigs. 


Engineering Job Openings Rise 


The Department of Labor said lo- 
cal offices of State public employ- 


WVMANOUMLIIING DGINGINEEE 





ment services were seeking 4600 
engineers in August. The Depart- 
ment said the number of engineer- 
ing vacancies rose by 450 between 
July and August, with the largest 
increases occurring in the electri- 
cal and aeronautical classifications. 
The aircraft and missile industries 
were seeking most of the aeronau- 
tical engineers. Applicants to fill 
the engineering openings are be- 
ing recruited through the public 
employment service's professional 





For Dependability 
Beyond a Doubt 
Always Specify P&S 


“A quality building for quality ten- 
ants®” demands quality wiring devices. 
That’s why the beautiful new Canada 
House at 680 Fifth Avenue in New York 
uses P&S 20AC1-I super AC switches. A 
good reason, too, why P&S 5252-I and 


P&S 7310's are also used. 


P&S 20AC1 heavy 
duty AC switches are de- 
signed with extra-heavy 
silver alloy contacts moun- 
ted vertically at the nodal 


CANADA HOUSE 
EGGERS & HIGGINS 
ARCHITECTS 
SYSKA & HENNESSY 
CONSULTING ENGINEERS 
EASTERN STATES 
ELECTRICAL CONTRACTORS. INC. 
ELECTRICAL CONTRACTOR 
CUSHMAN & WAKEFIELD, INC. 
RENTING AND MANAGING AGENTS 











point (point of least vibra- 
tion) to avoid excessive 
vibration and_ eliminate 
arcing and poor contact. 
P&S super AC_ switches 
can be used at full rated 
capacity for tungsten fila- 





ment lamp loads and fluo- 
rescent installations. 
*Slogan for the new Cana- 


da House O 


20AC 1 Ivory 


For information on these and 
other P&S wiring devices 
write Dept. CE 1059. 














5252-1 oy 7310 


re"’ K— 


PASS & SEYMOUR, INC. 


SVRACUSE 9B, 


60 E. 42nd St., New York 17, N.Y. 1440 N. Pulaski Rd. Chicag 
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NEW YORK 


Canada. Rentrew Electric Limited, Renfrew, Ontario 





network of 90 key offices, estab- 
lished in 1957 to expedite the 


filling of professional positions. 


Defense Appropriations 


Total Defense Department appro- 
priations for fiscal 1960 amount to 
$39 billion, a decrease of about 
$640 million for the 1959 fiscal year 
which ended June 30. However, 
military construction and the mili- 
tary assistance programs are not in- 
cluded in the new figure. 

Earmarked in the Defense ap- 
propriation is $35 million for ad- 
vance procurement for a proposed 
$380-million nuclear powered air- 
craft carrier for the Navy. Cong- 
ress is expected to provide addi- 
tional millions for this mighty 
atomic powered ship. 


Development for Ecuador 
Ecuador, with bananas its chief 
cash crop since World War II and 
the Panama hat its best known 
manufactured product, has blue- 
printed bigger things for the future. 
Preliminary to plans for industrial 
development to raise the standard 
of living for its 3.9 million people, 
the country is improving its road 
system. A $14.5-million World Bank 
loan is being expended for road 
construction and improvement. The 
Development Loan Fund is provid- 
ing $4.7 million so Ecuador can 
complete its link of the Pan Ameri- 
can Highway. 

Highway Program Back on Course 
The great Interstate Highway con- 
struction program should move 
ahead next year without a marked 
slow-down as a result of the 1-cent 
additional Federal gasoline tax 
passed by Congress. The new tax 
will run for 22 months, and is ex- 
pected to yield a total of $960 mil- 
lion for the highway trust fund dur- 
ing that period. Under the new 
legislation, about $2.5 billion of re- 
ceipts from manufacturers’ taxes on 
automobiles, parts, and accessories 
would be diverted into the fund. 
They now go into the Treasury's 
general fund. om 
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HIDDEN CEILING MICROPHONES FOR AUDIENCE ‘‘TALK-BACK”’ 


Unusual meeting room in Socony Mobil Building part of comprehensive communication system 
designed for complete flexibility. 


Eight RCA sound systems dovetail into one versatile 
network in the 42 story Socony Mobil Building in mid- 
Manhattan. Functions performed by the sound systems 
include public address, music distribution, air raid warn- 
ing, fire alarm, selective paging and conference recording 
and playback. 


The conference area of the Socony Mobil Training 
Center provides an extremely flexible combination of 
sound and audio visual facilities. The area can be 
divided into four separate conference spaces, each pro- 
vided with a film projection room and sound system. To 
accommodate large groups, sliding doors permit com- 
bining all four rooms into a single meeting room seating 
250 persons. 


CONFERENCE ROOM SOUND SYSTEM 

An unusual feature of the conference room is the re- 
cessed mounting of microphones and loudspeakers in the 
ceiling so that comments and questions during meetings 
will be heard clearly in every part of the room. An auto- 
matic circuit eliminates feedback between adjacent 
microphones and speakers. 


With this system the communications set-up can be 
tailored to the room arrangement. Conference members 





may use microphones and speakers independently in 
each room. Or, when all four rooms are combined, all of 
the communication devices may be put on the same cir- 
cuit and controlled from the central control console. 
Minutes of conference meetings may be recorded merely 
by switching microphones into a tape recording system. 


Thirteen Accordion Cone Speakers and nine Type BK-1A 
Microphones are used in the conference area to give 
effective sound coverage and intelligent talk-back at 
meetings. BK-1A Microphones were chosen for this 
application for these reasons: 


1. Smooth response over essential audio frequency 
range. (Response: 60-10,000 eps.) 


a 


2. Frequency characteristic independent of source 
distance. 

3. Insensitive to mechanical vibrations. 

4. Non-directional for frequencies below 2,000 cycles. 
Specifications, characteristics and application informa- 
tion on the BK-1A Microphone and 14 others can be 
compared at a glance in a convenient new folder, the 
RCA Microphone Select-A-Guide. We will be happy to 
send a copy for your files. 


AUDIO NEWS for consulting engineers 


MULTI-PURPOSE SYSTEM 
FOR SOUND AND FIRE 
ALARM AT FORD PLANT 





Power amplifiers are rack- 
mounted for easy access 


Control center for the system is in plant 
protection office. Located next to the 
microphone switch is the ‘panic’’ button 
used to sound emergency evacuation alarm. 


An impressive saving of miles of wire and thousands of 
dollars in equipment was accomplished at Ford Motor 
Company’s Wixom, Michigan, plant by designing a multi- 
purpose system for paging, public address, programming 
signals, background music, as well as Underwriters’ ap- 
proved fire alarm. 


When a fire alarm is turned in, a bell rings in the plant 
protection office, a light flashes the location of the alarm 
box, and a code signal goes out over the sound system, 
giving the location of the fire. 


Paging is by sound signal instead of voice. Key personnel 
are assigned code designations which are fed through a 
dial code machine connected to the phone system. For 
public address or voice paging, when necessary, micro- 
phones are provided in key locations. 


The master clock is tied into the sound system, auto- 
matically signalling shift changes and lunch periods. 
Background music is limited to lunchtime in the cafe- 
teria, but will probably be expanded throughout the 
plant at a later date. 


As an additional safety precaution, a 20,000 cycle super- 
visory signal, automatically issued at 15 minute intervals, 
checks the entire system. Equipment failures are indi- 
cated in the plant protection office by the sound of a 
buzzer, and a pilot light indicates the position of the 
faulty equipment on a control board. 


NEW DUPLEX 8° SPEAKER 
OFFERS GOOD RESPONSE 
AT LOW COST 


Excellent performance at low cost can be expected from 
the new duplex 8-inch speaker (MI-12454B) now avail- 
able from RCA. This speaker is particularly suitable for 
classroom use and for indoor sound distribution and 
intercom applications. 
The MI-12454B is a high quality speaker, with a fre- 
quency response of 50-15,000 cycles. It is equipped with 
a mechanically coupled high frequency cone and uses a 
3.16 ounce Alnico V magnet. A spring brass magnet 
clamp holds the magnet in place without the use of 
cement or solder. 
Voice coil impedance is 3.2 ohms at 400 cycles. A multi- 
tap line matching transformer provides taps for imped- 
ances of 700, 1400, 4000, 8000 or 16,000 ohms. Power 
handling capability: 10 watts. 
Additional Features: 
Moisture resistant cone, voice coil assembly and sus- 
pension. 
Stamped steel frame welded to yoke assembly and zine 
plated. 
e Air gap accurately held in alignment by brass center- 
ing ring, welded in position. 
Catalog sheet S.4151 gives complete specifications on the 
MI-12454B Speaker. Also, a new folder, ‘Loudspeaker 
Select-A-Guide,’’ permits instant comparison of 24 
RCA Loudspeakers, drivers, horns, and auditorium 
speaker systems. This file-size folder illustrates each 
item and covers specifications and application data. Ask 
for a copy. 


CAN RCA HELP YOU 

PLAN BETTER SOUND SYSTEMS ? 

From the ‘quietest room,’’ RCA’s anechoic chamber, to 
the ‘world’s loudest noise,’’ for testing jet aircraft compo- 
nents—from pioneering ‘‘Victrolas®,’’ to stereo broadcast- 
ing—RCA’s vast storehouse of Sound experience may 
prove helpful to you in planning your next sound system. 
Write Sound Products, Dept. S-302, RCA, Camden 2, 
N.J., for information in brochure form or advice on 
specific problems. Direct information is always available 
from your local RCA Sound Distributor. He’s in the 
Classified Directory under ‘‘Public Address and Sound 
Systems.”’ Either way, there’s no obligation. 


RADIO CORPORATION of AMERICA 


SOUND PRODUCTS 


Tmk(s) & 


CAMDEN 2, NEW JERSEY 





First major tower advance in years— 
a Carrier achievement! 9 sizes with ca- 
pacity range from 170 to 500 tons in a 
single cell. Larger tonnages can be han- 
dled with multiple cell towers. 





Carrier announces a new cooling tower 
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Every now and then a new product is developed that establishes a major 
advance in its field. The new all-steel Carrier Cooling Tower is such an 
innovation. So if you have the idea that a tower must be a heavy, space- 
eating eyesore, consider these facts: 


LOWER OPERATING WEIGHT: Conventional 200-ton capacity tower, 
27,000 lbs.—Carrier Tower of same size, 7500 lbs.; 400-ton tower: con- 
ventional, 56,000 lbs. — Carrier, 15,000 lbs. 


LESS FLOOR AREA: Conventional 200-ton capacity 
tower, 240 sq. ft.—Carrier Tower of same size, 150 
sq. ft.; 400-ton tower: conventional, 470 sq. ft.— 
Carrier, 300 sq. ft. 


MORE COMPACT: New arrangement of components in Carrier Towers 
provides a low, smooth silhouette that lends itself to architectural treat- 
ment. No stacks, ladders or railing detract from its clean lines. 


This major advance has been made possible by the use of a new kind 
of lightweight, plastic fortified cellulose fill, which occupies just 5 the 
space of conventional wooden strips. Tested under the most severe con- 
ditions, this fill has stood up both structurally and performance-wise. 


These new towers also offer lower installation costs and operating 
advantages. They round out the Carrier line to enable you to specify a 
complete Carrier refrigeration package. For details, call the Carrier office 
near you. Or write Carrier Corporation, Syracuse 1, New York. 


MORE PROOF OF 






BETTER AIR CONDITIONING FOR EVERYBODY EVERYWHERE 
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NASA Needs Consultants 

The National Aeronautics and Space Agency which 
has virtually no engineering staff of its own, and 
no desire to build one, has indicated that it intends 
to use outside consultants almost exclusively in 
the design and specification of nearly $53 mililon 
worth of new construction projects. Projects now 
under consideration and their locations are: 

{ $4.6 million modernization of facilities at Langley 
Field, Virginia. 

{ $6.6 million data reduction center at Ames Re- 
search Center, Palo Alto, California. 

{ $9 million expansion of jet propulsion laboratory 
at Pasadena, California. 

{ $14 million for further development at Goddard 
Space Flight Center, Beltsville, Maryland. 

{$10 million allocation for a global tracking and 
communication network. 





ACCURATELY 
MEASURES LIQUIDS 
from ACETONE 

to ASPHALT 








PETROMETER Remote Read- 
ing LIQUID LEVEL INDICA- 
TORS are accurate and reliable. 
Suitable for all stored industrial 
liquids ..in any tank...at any 
distance. Easy to install... and 
easy to read. Indicators have 
many unique design features. 


write today for Bulletin 6004. 


PETROMETER 


CORPORATION 
43-22 TENTH ST. LONG ISLAND CITY 1. N.Y 





To qualify for NASA work, consultants must: 
{ Be qualified architect-engineers 
{ Be cleared for security 
{ Have “safe” areas established in their offices for 
classified work 
Consultants interested in obtaining more informa- 
tion may write Ernest W. Brackett, National Aero- 
nautics and Space Agency, Director of Procure- 
ment and Contracting, 1520 H Street, Washington. 


Student Training Program 

By the close of the summer, Voorhees, Walker, 
Smith, Smith, and Haines, New York City archi- 
tects and engineers, had a total of 100 students 
participating in the firm’s training program. 

The students, selected from 17 schools east of 
the Mississippi, were given assignments in archi- 
tectural design; mechanical, structural, and elec- 
trical engineering; site planning; and interior de- 
sign. During the summer, weekly seminars were 
conducted by the firm’s partners and department 
heads. This is the fourth consecutive year these 
summer sessions have been held. 


Consultants Ease Disaster Hardship 

Services of consulting engineers, who volunteered 
within hours after a serious explosion in Rose- 
burg, Oregon, have drawn praise from city man- 
ager, H. John Warburton. “The work of the con- 
sulting engineers was very much appreciated,” he 
said. “It came at a time when we didn’t know what 
buildings could be kept in use. Their professional 
advice saved a lot of time.” Warburton referred 
particularly to Mercy hospital which was partly 
damaged. 

Shortly after the explosion, a former native of 
Roseburg and a consulting engineer, James Poirot, 
hurried to the stricken city from nearby Corvallis, 
where he is employed by the firm of Cornell, How- 
land, Hayes & Merryfield, Consulting Engineers. 
Three more engineers from the same firm, Al Jarvi, 
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FOAMGLAS? insulation on these 
methyl ethyl ketone filters 
cuts insulation maintenance costs 


A saving in ketone filter insulation maintenance at the 
Beaumont, Texas, refinery of Mobil Oil Co. is made 
possible by the many features of FOAMGLAS insulation. 

Different operating temperatures for different jobs 
subject this insulation to constant strain. Filters are 
chilled anywhere from 40°F. to O°F., often resulting in 
ice formation from condensed water vapor. This has 
damaged insulation materials previously used. But water 
vapor cannot penetrate the sealed glass cells of FOAM- 
GLAS. There’s no crushing “freeze-thaw” cycle within 
the FOAMGLAS as there is with organic insulations. 

Insulation loses much of its effectiveness when it is 
waterlogged. Not FOAMGLAS, however. Other insula- 
tions tried had required frequent maintenance, while 
FOAMGLAS remains effective for the six years it has 
been in use. Extremely easy to work with, easy to cut 
and shape with any sharp tool, FOAMGLAS is imper- 
vious to acid . . . even ketone. 

Why not find out more about FOAMGLAS insulation? 
Write for a sample and for information on our two 
newest products; FOAMGLAS Stay-Dry Pipe Insulation, 
and new 1344” FOAMGLAS Roof Insulation. Pittsburgh 
Corning Corporation, Department R-109, One Gateway 
Center, Pittsburgh 22, Pennsylvania. In Canada: 3333 
Cavendish Boulevard, Montreal, Quebec. 

Pittsburgh Corning offers a complete line of mastics, 
tank coatings and other accessory materials specifically 
designed for use with FOAMGLAS. 


The three filters shown above are typical of filters insulated with FOAMGLAS. These 21’ 
by 11’ diameter filters, insulated with layers of 2” and 3” FOAMGLAS, separate wax from 
oil. The refinery, largest in the Mobil system, has a rated capacity of 220,000 barrels per day. 
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This Noise. 
Costs ; 
Money - 


gle 


STOP 
IT! 


Excessive exhaust or intake 
noise takes its toll in jangled 
nerves, misunderstood verbal 
orders, loss of efficiency, neigh- 
borhood complaints, and im- 
paired hearing claims. 





et he, 
Smee tox * 
i 
BURGESS-MANNING SNUBBERS 
are also designed to 
STOP PULSATION and 
VIBRATION in - 
CLOSED GAS PIPING g™ d 
SYSTEMS. 


Burgess-Manning Industrial 
Silencers eliminate excessive 
noise from internal combustion 
engines, blowers, and turbines. 
Added functions are available 
such as spark arresting, water 
separation and heat recovery. 





Tell us your problem— 
we will gladly 
recommend a solution 


: a 
Moa See and send literature! 


BURGESS-MANNING COMPANY 
Sound Enginaoring Industrial Silencer Division 


Libertyville, Ill. 
9233 Sovereign Row, Dallas 35, Texas 
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Rubber PIPE GASKETS 


... provide visual proof of 
correct pipe coupling 


Hamilton Kent Type 
“C” TYLOX Gaskets 
for concrete sewer 
pipe provide water- 
tight joints at head 
ressures up to 50 
eet. Gasket consists 
of base, multiple seal- 
ing fins and inspec- 
tion flange which 
overhangs the edge of the pipe tongue, or alter- 
nately, the tongue offset, according to the type 
of pipe. 





TYLOX “C” Gasket under 
full compression. Note the 
visual inspection feature. 


“C” Gaskets are of true compression type, made 
of either rubber or neoprene. They may be in- 
stalled at the job site, or pre-assembled at the 
pipe manufacturer’s plant. Compounded spe- 
cially to resist sewerage and industrial waste 
acids, they never deteriorate. Under ground and 
under compression, TYLOX “C” Gaskets outlast 
the pipe itself. Write for brochure. 

5140 


HAMILTON KENT MANUFACTURING CO. 
KENT, OHIO e ORchard 3-9555 
CANADIAN: 10 Brussels St., New Toronto, Ontario 





Harry Mejdell, and Gordon Wallace, later went to 
Roseburg and volunteered their services. 


Consultants Promote Public. Safety 


As a direct result of the Roseburg incident, Guy H. 
Taylor, Portland, president of the Consulting Engi- 
neers Association of Oregon, reports that the group 
is setting up a public disaster committee to cope 
with such emergencies. “We expect to have an or- 
ganization which can furnish consulting engineers 
on a moment’s notice to any community or area 
hit by a disaster,” Taylor explained. “This, we be- 
lieve, will help avoid confusion and lead to quick 
decisions regarding the immediate reuse of dam- 
aged properties.” 

Increasing awareness of the consultant's respon- 
sibilities in the field of public safety has led other 
engineering associations to take similar action in 
this area. Recently the Chicago Chapter of the 
Illinois Society of Professional Engineers along with 
the Chicago Association of Consulting Engineers 
and their own Structural Engineers Functional 
sroup formed a public safety group. Gerald Marks, 
P.E., vice president of the Chicago Chapter and 
Ralph Abramson, P.E. of the Chicago Association 
of Consulting Engineers, in a joint announcement, 
indicated that whenever an engineering problem 
affecting public safety arose their new group would 
furnish qualified assistance. 

Continuing in this same enlightened field of 
public service, Cornell University, Ithaca, New 
York, recently announced that a study will be un- 
dertaken during the coming fall and winter to de- 
termine what an expanding upstate New York in- 
dustrial community can do to protect itself against 
the effects of nuclear warfare. The project will be 
a part of a graduate student training program in 
the Department of City and Regional Planning. 
Among the advisors who will be drawn from the 
University will be Ta Liang, associate professor 
of civil engineering; Jaan A. C. Mellin, Stockholm 
architect who is spending the next year at Cor- 
nell; and John R. Lamarsh, assistant professor of 
engineering physics. John Broughton of Albany, 
New York State geologist, also will act as an advi- 
sor. The whole study group of approximately 30 
graduate architects, engineers, and planners in the 
Department of City and Regional Planning at Cor- 
nell will be under the supervision of Professor 
Frederick W. Edmondson. 

Various measures will be explored which a criti- 
cal industry might take to insure its survival and 
continued operation in the event of an attack by 
an enemy employing nuclear, biological, or chemi- 
cal warfare weapons. For example, the study will 
seek to determine the feasibility of placing a hypo- 
thetical manufacturing plant, employing 1500 work- 
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Dun-O-wal 


Rigid Backbone of Steel For Every Masonry Wall ° 


8” Masonry Wall 
No. 8 Dur-O-wal 
16” c. te «¢. 


rr 
12” Tied Wall 
No. 12 Dur-O-wal 
16" ¢. to ¢. 


IT’S THE Stee! +IDesign THAT ASSURES Feesuits 


Standard Dur-O-waL 187 Ibs. per 1000 ft. 


Compare these weights 


If 
WIDE FLANGE 
po 


Wide flange rubber control joint 
with concave edged, neoprene 
compound flanges allows easy 
compression; tight control joints. 





Mail today for your free literature on better masonry 
wall construction 


Dur-O-waL 
Cedar Rapids, lowa 


NAME 





COMPANY 





CITY 








OCTOBER 1959 


Standard Ladur Type 139 Ibs. per 1000 ft. 





Dun-OB-walh. 


Rigid Backbone of Steel For Every Masonry Wall 


Dur-O-wal Div., Cedar Rapids Block Co., CEDAR RAPIDS, 1A. Dur-O-wol Prod, 
Inc., Box 628, SYRACUSE, N.Y. Dur-O-wal Div. Frontier Mfg. Co, Box 49, 
PHOENIX, ARIZ. Dur-O-wal Prod., Inc., 4500 E. Lombard St, BALTIMORE, MD. 
Dur-O-wal of IIl., 119 N. River St, AURORA, ILL. Dur-O-wal Prod. of Alo, Inc, 
Box 5446, BIRMINGHAM, ALA. Dur-O-wal of Colorado, 29th and Court Sr, 


PUEBLO, COLORADO 0ur-O-wol Inc, 165 Utoh Street, TOLEDO, OHIO 
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Interior view EAL DC-7 B simulator. 


THERMAL 
Heips Keep Pilots Cool 


In a business where safety is paramount, pilot 
efficiency and equipment dependability are prerequi- 
sites. And, in the flight simulator building* of 
Eastern Air Lines in Miami, four big Thermal 
central plant units prove their dependability to pro- 
vide year ’round comfort for flight personnel prac- 
ticing instrument flying. 

Thermal Engineering manufactures a complete 
line of air conditioning and ventilating equipment 
for every climate and to fit all architectural require- 
ments. To see how easily, economically and efficiently 
Thermal equipment will fit into your new building 
or remodeling plans write for complete information 
on Thermal central plant and multizone conditioners, 
sprayed coil units, heating and ventilating units, 


heating and cooling coils and air-cooled condensers. 


“Architects: Stewart-Skinner Associates, Miami 
Consulting Engineers: R. L. Duffer & Associates, Miami 
Thermal Agent: A. C. Dean Co., Miami 


Agents in principal cities. 


Quality Products Since 1945 


THERMAL ENGINEERING 
CORPORATION 


2605 W. DALLAS. P. O. BOX 1325: 
HOUSTON 19, TEXAS 





ers, underground. International Business Machines 
Corporation, one of several private industry par- 
ticipants, is providing hypothetical site location 
and plant design data to be used in planning the 
facility. Other private industry participants are The 
American Machine & Foundry Company and the 
Buffalo Forge Company. Also cooperating with the 
College of Architecture at Cornell are the New 
York State Civil Defense Commission, the United 
States Office of Civil and Defense Mobilization, 
and the New York State Department of Commerce. 

Results of the study will be made available to 
the New York State Civil Defense Commission, the 
United States Office of Civil and Defense Mobiliza- 
tion, and the Governor's Committee for Radioactive 
Fallout Protection, headed by Keith S$. McHugh, 
commissioner of commerce. 


Texas Skyscrapers 


Morgan J. Davis, president of Humble Oil & Re- 
fining Company, announced recently that Welton 
Becket and Associates, well known Los Angeles 


New Humble Oil headquarters building is being engi- 
neered in 4-ft 8-in. square modules for flexibility. 


architectural and engineering firm, has been au- 
thorized to prepare final plans and specifications 
for a large downtown building in Houston, Texas. 
The new building will consolidate all of the com- 
pany’s home office operations under one roof. 
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ZEOLITE WATER SOFT- 
ENER — manual and 
automatic. Up to 44% 
more soft water out- 
put from a softener of 
given size. 


ULTRA-DEIONIZERS — 
produce highest qual- 
ity mineral-free water. 
Replace distillation 
methods at fraction of 
distillation cost. 


DEALKALIZATION & 
1ON EXCHANGE SYS- 
TEMS—Dealkalizers to 
control alkalinity. lon 
Exchangers to produce 
water of any desired 
quality. 


CHEMICAL TREAT- 
MENT SYSTEMS—pre- 
ventscale, corrosion 
and depositions with 
Elgin specially formu- 
lated chemicals. 


CLARIFIER—for remov- 
ing excess alkalinity 
and solids for clarifi- 


5 * answer to “How’ll you have your 
water?” depends on whether you are 
drinking it or your plant is drinking it. 
When the water is for boilers or indus- 
trial processes, it pays to be all-fired 
particular about every drop of it. 

That’s where Elgin comes in: Elgin 
methods and equipment can take your 
raw water and “make it over” into water 
with the exact characteristics you re- 
quire. Since Elgin systems embrace all 
sound methods, Elgin recommendations 
are necessarily unbiased. The only 
question asked is, — what method gives 
exactly what is needed at the lowest 
possible cost? 

And nearly a half century of speciali- 
zation goes into the Elgin answer to that 
vital question! 

Some of the Elgin systems that may fit 
your needs are listed here . . . and there 
are many more that can be “tailored” 
to your specific needs. 

Elgin experience is available to you 
through our district engineer. Write, and 
we will put him in touch with you... 
no cost or obligation whatever. 


ELGIN SOFTENER CORPORATION 
146 No. Grove Avenue, Elgin, Illinois 
In Canada: G. F. Sterne & Sons Lid., Brantford 


cation of turbid waters. 


Representatives in Principal Cities 








DEGASITORS—for re- 
moval of entrained 
gases from water by 
aeration. 
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DEAERATING HEAT- 
ERS—supply make-up 
water pre-heated by 
exhaust steam in 
which CO2 and oxy- 
gen are eliminated. 


WATER FILTERS—Dia- 
tomite, sand, anthra- 
filt, activated carbon 
and oil removal filters 
in all types and sizes. 
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Typical high speed unit with control. 


~ high-speed generators and control equip- 


Ki iP) 


© & MANUFACTURING CO. 


ment pictured above are typical of installations in 
hundreds of America’s leading industrial plants, 
public utilities and commercial ween? Custom- 
designed for longer life with proven efficiency and 
economy, IDEAL equipment is backed by over a 
half-century of creative electrical engineering and 
careful, conscientious workmanship. Unified respon- 
sibility for generating units and controls assures 
you of better products better built for dependable 
service with lower operating and maintenance costs. 
Why not check with IDEAL on your next power 
application problem? 


Write for bulletin 505 


)) the |] DER.L ELECTRIC 


Humble Oil expects to use more than half of the 
building for its own offices initially, and to sub- 
let the remaining space to other tenants. 

In addition to the Becket organization, other 
firms on the project are Golemon & Rolfe and 
George Pierce and Abel Pierce, consulting archi- 
tects; Murray Erick and Associates, of Los Ange- 
les, structural engineers; and McClelland Engi- 
neers, Inc., of Houston. Thomas E. Willier, of Hous- 
ton, conducted the parking and traffic survey which 
determined the size of the garage. 

The building itself is planned as a simple rec- 
tangular tower, about 225-ft long by 115-ft wide, 
facing north toward downtown Houston. Plans will 
include an attractively landscaped plaza in front 
of the building with a reflecting pool and foun- 
tains. Located on the concourse level beneath the 
lobby and the plaza will be a large cafeteria, seat- 
ing 1200 persons and a 500-seat auditorium. There 
also will be lounges, and space for several shops. 
The latest advances in structural methods, lighting, 
and air conditioning are to be incorporated and 
the structure will be shielded from the sun by hori- 
zontal aluminum and porcelain sunshades designed 
to permit only filtered light to strike the windows. 
Full use of office space on all four sides of the 
building will be afforded by utilization of the cen- 
tral core of the building for service facilities in- 
cluding elevators and restrooms. 

While the use of modular design is certainly 
nothing new, the use of each module as a self- 
contained unit is both unique and practical. The 
basic grid or module, 4-ft 8-in. square, has its own 
electrical and telephone connections and access to 
air conditioning. This will provide a continued 
flexibility in the arrangement of office space, per- 
mitting the partitioning of offices of various sizes 
and shapes without disrupting the floors or ceilings. 

‘Working drawings and specifications for the new 
building and garage are expected to be completed 
by January 1960. 


“Piggy-Back” Bridge Construction 


Only a 48-hour break in vital rail traffic between 
the United States and Canada and temporary clos- 
ing of the busy MacArthur Lock was needed for 
the “piggy-back” bridge replacement job shown 
in the photograph. First the new bridge was built 
over the old, thus “piggy-back.” Then the tricky 
chore of cutting a path across the center of the old 
swing bridge to make room for the new span to drop 
in place was started at midnight Saturday. The old 
72 year old swing span railroad bridge was swung 
into open position, resting on a 450-ft island-like 
pier which splits the south channel leading to the 
MacArthur Lock. Steel cutting torches then were 


314 East First St. Mansfield, Ohio used to carve a chunk from the bridge mid-section 
SINCE 1903, AMERICA’S FINEST MOTORS, GENERATORS, 


MOTOR-GENERATOR SETS, SWITCHGEAR AND CONTROLS 
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Structural Steel and Platework Fabrication 























for your client’s Material Handling Plant 








will be done in Roberts & Schaefer’s shop 


Every detail in the construction of a material handling plant must meet 
specific requirements. That’s why Roberts & Schaefer handles structural 
steel and platework fabrication in its own modern shop. R&S offers you 
a flexible service— assistance in design and engineering and complete fab- 
rication and construction. You will find it worthwhile to use Roberts & 
Schaefer’s specialized experience in material handling processing, dis- 
tributing and storage systems. You will find here the background of tech- 
nical knowledge and imagination to work with you in creating a plant 
with the required capacity, flexibility, performance and economy. 


ENGINEERS &4 CONTRACTORS 
} 
R¢ | ROBERTS & SCHAEFER 
| ee. me 


201 NORTH WELLS STREET. CHICAGO 6G. ILLINOIS | et aie aa 
cr 
a e HUNTINGTON 10.W. VA . ST. PA 


NEW YORK 19,N.¥Y. «© PITTSBURGH 22,P UL 1, MINN, 
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As SIMPLE and 


Dependable 
as the Pull of a 


A sleeve, raised 
and lowered with- 
in a non-magnetic 
tube, attracts or 
releases an Alnico 
magnet attached 
to a mercury 
switch. Basically, 
this is Magnetrol, 


MAGNETROL 


The Simplest, Most Versatile 
LIQUID LEVEL CONTROL 


Ever Devised! 


Linked to liquid level by infallible 
magnetic force, Magnetrol is free 
from the limitations inherent in 
mechanical or electrical controls. 
With the actuating magnet rated at 
98% of initial strength after 30 years, 
Magnetrol has infinite operating life, 
with practically no maintenance at 
all. There’s nothing to wear out, 
nothing to fail. 


What's more, Magnetrol’s simple 
operating principle permits easy, 
economical modification of standard 
units to meet any pressure, temper- 
ature or corrosion requirements. 
That's why there’s practically no 
limit to Magnetrol’s use. It’s also 
why “specials” are likely to be stand- 
ard with us. Magnetrol units control 
level changes from .0025-in. to 150-ft. 
—with single or multi-stage switching. 


MAGNETROL, Inc. 


SEND COUPON FOR DETAILS > 














f MAGNETROL, Inc. 2105 $. Marshall Bivd., Chicago 23, Illinois 


BE Please send me catalog data and full information on 


Hy Magnetrol Liquid Level Controls. 


E Name 





large enough for the new span to be lowered di- 
agonally across it and into operating position. By 
the middle of Sunday afternoon, the new 369-ft lift 
span was ready to be dropped into place across 
the south channel of the St. Mary’s River. All that 


New lift bridge between U.S. and Canada was erected 
over old swing bridge which was cut away for new span. 


was left was to connect the signal system and do the 
final clean-up work on the abutments. Operations 
were conducted under the supervision of the Ameri- 
can Bridge Division of U.S. Steel. 


Puerto Rico Establishes Computer Center 


The Commonwealth of Puerto Rico has retained 
the New York firm of Lockwood, Kessler & Bart- 
lett, Inc. as consultants to advise and assist in es- 
tablishing a computer center to aid the Bureau of 
Highways in the solution of its highway and con- 
struction problems. The contract calls for the firm, 
one of the pioneers in the use of electronic com- 
puters in highway engineering, to set into opera- 
tion basic computer programs and also train a team 
of engineers and technicians to carry on and de- 
velop a long-range program, expanding the depart- 
ment’s application of electronic computers in the 
various phases of its activities. 

“An electronic computer is one of the most use- 
ful modern tools placed at the disposal of highway 
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solves movement and temperature 
problems in curtain wall joints 


Movement due to winds and temperature extremes pose a trying 
problem for designers of curtain wall buildings. The joint ma- 
terial must seal out water, dust and air but must remain flexible 
and resilient under these conditions. Hornflex, a Thiokol* LP-32 
Sealant, provides a squeeze-stretch range of 325° ~ and stays firm 
and elastic over a temperature range from 50°F BELOW ZERO 
to 250°F. 

Other uses for Hornflex are to fill and seal surface joints in 
bridges, highways, swimming pools, etc. Laboratory test and 
job applications indicate that Hornflex, properly installed, will 
provide excellent protection for periods up to 25 years and more. 

Like complete details? Write for Hornflex Technical Bulletin 
to Dept. CE-130. *Registered trademark 

Thiokol Chemical Corp. 


A. C. Horn Companies 
SUBSIDIARIES & DIVISIONS 


Su Sun Chemical Corporation 
750 Third Avenue, New York 17, N. Y. 
Plants: Long Island City, Chicago, Houston, Los Angeles, North Bergen, 


San Francisco, Portland, Ore., Toronto 
Sales Offices and Warehouses throughout the United States and Canada 





FREE-The Full Story Of Econom- 
ical Infra-Red Comfort Heating 


Industrial and commercial buildings of all kinds 
are now being heated by economical gas-fired 
overhead PANELBLOCS — the unit that “Heats 
like the Sun.’ Panelbloc offers an entirely new 
heating concept. Unlike traditional heating 
equipment that heats the air, Panelbioc heats 
objects and people 

Panelbloc is low in first cost, installation is 
economical, since no electrical connections are 
needed. No fars or motors are needed for 
these unique heaters 

We have a complete literature file on this 
equipment, and you are welcome to any items 
you'd like to have. Just check the coupon and 
mail to us 


Gentlemen: Please send me literature checked 


PANELBLOC mercial and indus 
CATALOG trial plants 

Th ’ id PANELBLOC CASE 
nis pictures and de 

tribes the equip HISTORY 

ment, gives dimen Tell us what your 
sions and technical business is, and we'll 
send you a case his 
ciple tory describing Pan 
elbloc in a business 
similar to your owr 


SJOI1E1ISANVd AGVAaHYSAO 


data: operating prin 


PANELBLOC PHOTO 


ALBUM 


This lavishly illustrat 
ed brochure shows 
actual installations | 
wide range of com 


| TRADE PAPER 
REPRINTS 


learn what the ex 
perts say about 
Panelbloc 


"PANELBLOC DIVISION 
The Bettcher Mfg. Corp. 


3106 West 61 St., 


Cleveland, Ohio 








engineers in recent years,” said Ford Bartlett, presi- 
dent of Lockwood, Kessler & Bartlett. “Computers 
enable engineers to quickly test alternate routes or 
designs with a minimum of tedious computation 
on their part and consequently results in efficient 
designs reflected in lower construction costs.” 

Upon completion of the project, Puerto Rico will 
have one of the few highway departments outside 
of the United States with its own fully integrated 
computer center and the first organization any- 
where in the world to use a large computer on 
highway engineering. 

Bartlett has designated Charles Miller, consult- 
ing engineer, Robert Laflame, project engineer, and 
Trond Kalstaad, computer engineer for the accom- 
plishment of this project. 


Engineering and Management Extension Course 


The University of California, Los Angeles, an- 
nounces its 1960 Engineering and Management 
Course for the professional development of man- 
agers and engineers to be held from January 25 
to February 4. It will be conducted as a part of 
the University extension program sponsored by the 
UCLA college of engineering and the graduate 
school of business administration. Requirements for 
participation are a flexible mind and interest in 
higher job responsibilities rather than a formal 
educational background. 

The 10-day program will offer a choice of 22 
subjects to fit the needs of both owners and part- 
ners of large firms as well as personnel from smaller 
companies. Emphasis will be on the principles and 
techniques which form a systematic approach to 
management, and on the quantitative methods 
which supply the facts for such an approach. 

This is the sixth annual course, and in response 
to many requests new classes will be presented in 
Integrated Management Control, and Accounting 
for Engineers and Managers. Other subjects will 
include data processing, human relations, labor law, 
creative thinking, leadership principles, material 
movement, industrial operations research, and qual- 
ity control. In addition, optional voice and _ public 
speaking laboratories will be offered. 

Information on registration and living accom- 
modations may be obtained from Reno R. Cole, 
College of Engineering, University of California, 
Los Angeles 24, California. 


Elevator With a View 


The Hotel Saxony in Miami Beach, Florida, is now 
operating a unique glass enclosed outside eleva- 
tor. It serves the Ivory Tower, a new night club 
atop the Saxony which recently opened for busi- 
ness. At a leisurely rate of 100 feet per minute, the 
guests get a bird’s eye panorama of Miami with its 
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ETL checks 12 to 14 specified ballast characteristics 
on all Certified types in production 


by each manufacturer, verifies compliance 


by test... and does it every month! 
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PECIFIED performance is checked by test .. . 
that’s why you can always rely on Certified CBM 
ballasts for dependable lighting service. 


What characteristics are checked? The operating 
qualities which the American Standards Association 
has determined will give dependable, rated perform- 
ance from the lamps with which the ballasts are 
designed to be used. These constitute the CBM 
Specification and assure: 


High power factor + High light output - Positive 
starting « Rated lamp life - Limit on heat rise 
¢ Control for steady light + Quiet operation 


From these qualities come practical benefits: Up to 
2,500 hours more lamp life than with ordinary bal- 
lasts; as much as 40% more light output; and savings 
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to be 
marked CBM 
..-it must 
measure 


on installation... with less wire, fewer circuits 
needed for fixtures CBM equipped... fewer fixtures 
for the same level of light. 


For the latest facts on why it pays to specify 
fixtures equipped with Certified CBM Ballasts, ask 
us to send you CBM NEWS. 


CERTIFIED 
CBM \ BaLLasT 


CERTIFIED 
M ANUFACTURERS 


2116 KEITH BUILDING 
CLEVELAND 15, OHIO 


Participation in CBM is open to any manufacturer who wishes to qualify 
2-59 
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100% 
AUTOMATIC 
TANK 
GAUGING 


Dependable remote reading tank contents gauges 
using a closed hydraulic transmission system. No 
power required. 
Several sizes available. Approved by Underwrit- 
ers Laboratories and Factory Mutual. UL ap- 
proved switches. 


Write for complete details, to Dept. C 
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THE LIQUIDOMETER corp. 


LONG ISLAND CITY 1. NEW YORK 
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THIS (Normal Operation) 


D-C GENERATOR 
GATTERY 


D-C LOAD A-C LOAD 
BECOMES THIS (Emergency Operation) 


D-CMOTOR A- R 
wees ° CGENERATOR ACY 


é | ‘ 


lnverter-Diverter 
THE ONLY, CONTINUOUS 
A-C AND D-C POWER SYSTEM 


This standby Power System changes instantaneously from 
normal to emergency operation (when the normal a-c power 
supply is interrupted for any reason) without appreciably 
affecting voltage or frequency. Ideally suited for any applica- 
tion where UNINTERRUPTED service for either or both 
a-c and d-c loads is required. 

The Inverter-Diverter requires less space, reduces installa- 
tion time, and cuts maintenance. For complete details: 


ASK FOR BULLETIN 21-200 


ELECTRIC PRODUCTS COMPANY 


CLEVELAND 12, OHIO 





night lights on. From the glass enclosed cab they 
can scan the area for a distance of about seven 
miles. Entering the glass enclosed car in the ho- 
tel’s lobby the guests are carried up the outside 
of the 14-story building and into the Ivory Tower. 
The elevator is a kind of mobile foyer for the night 
spot. As the elevator doors close at the start of the 
ride, the main lights are turned off leaving only 


Westinghouse 
Outside elevator gives night clubbers a panorama of 
the neon jungle area surrounding Miami Beach, Florida. 


pinpoint lights for illumination. A built-in two- 
ton air conditioner keeps the passengers cool while 
an oriental carpet cushions their feet and soft pipe- 
in music fills the cab. 

Even in the day time the new elevator has a 
clean neat appearance. Bright stainless steel covers 
the cab’s top and bottom and the cables are hidden 
beneath gold anodized aluminum sheaths. From 
the street level the public sees only the elevator 
cab going up and down. 


World’s Largest Water Flooding Project 

With the completion of two additional water in- 
jection plants, another step in the world’s largest 
flooding project was completed. Located at Long 
Beach, California, this project originally was cre- 
ated to stabilize land sinkage at critical portions 
of the harbor. It is hoped to eventually encom- 
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Electronic computer makes the decisions 
in first complete highway design program 


Now, for the first time, a complete highway design program has been 
formulated for computer operation. Developed for exclusive use on 
the low-cost, large-capacity Royal Precision LGP-30, the new program 
allows you to design any type of highway— including county roads, 
single-lane primary or dual-lane interstate systems. 

With this unique program, produced in cooperation with the LGP-30 
users organization, the computer supplies a maximum number of de- 
sign decisions such as those for slope, superelevation adjustments, 
widening corrections, special ditches, earthwork calculations—includ- 
ing rock excavation and straight cut and fill. 

All you require to compute your desired roadbed is raw field data, 
design constants and semi-permanent data. And you can change high- 
way types merely by selecting the proper highway code plus the 
correct template. 

The low-cost LGP-30 is delivered to you ready for operation. No 
site preparation or additional equipment is required. What’s more, 
it’s the easiest computer to program and operate. Customer training 
is free. An extensive library of sub-routines and programs—including 
those for highway design—is available. 


¢ ' Royal Precision Corporation 


Royal Precision is jointly owned by the Royal McBee and General Precision Equip- 
ment Corporations. LGP-30 sales and service are available coast-to-coast, in 
Canada and abroad through Royal McBee Data Processing offices. For complete 
specifications on the LGP-30 and all the facts on the new highway design program, 
contact your nearby Royal McBee Data Processing Representative, or write 

ROYAL MCBEE CORPORATION, data processing division, Port Chester, N. Y. 
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Your Choice for Convenience 
in PITTSBURGH 


JACKTOWN 
MOTOR HOTEL 


The very finest ac- 
commodations. 60 
air-conditioned 
rooms with TV, tele- 
phone, combination 
tile baths. Excellent 
dining room. Facili- 
ties for group parties 
15 to 500, 

Route #0 


HOTEL PITTSBURGHER 

. Right in the heart of the 
Golden Triangle 400 outside 
rooms with TV and every 
comfort of modern hotel 
design. General Forbes 
Lounge and Dining Room 
,.. Air Conditioning. Air- 
port Limousine and Taxi 
Service. 
Forbes Avenue Below Grant 

ATlantic 1-6970 


Irwin, Pa. 


1 mile West of Irwin Interchange 
UNderhill 3-2100 


a 


Joseph F. Duddy, 
Gen. Mgr. 


Route 30, Lincoln 


HOTEL PITTSBURGHER MOTEL 


Opposite Greater Pittsburgh 
Airport on beautiful Airport 
Parkway West. 56 luxurious, 
air-conditioned rooms with 
tile bath, TV, private phone. 
Courtesy car to and from air- 


silica AMherst 4-5152 


*® Teletype Service. For immediate confirma- 
tion of reservations at no charge . . . tele- 
phone any Knott Hotel—or teletype PG-29. 


Highway, Shortest Route to Pittsburgh 





Available for either 
Firebox Type Boilers 
(above) or Scotch 
Type Boilers (shown 
at left). 


JOHNSON Forwed Draft BURNERS 


For firing with Oil only . . . Gas only . . . or Combination Oil or 


Gas. Wired, tested and 


completely assembled at the factory ready 


for easy, inexpensive attachment to any boiler or heat receiver. 
They provide smoother, more efficient combustion regardless of 
stack conditions and firebox pressure variations. Powered by the 


famous Johnson Mod. 53 Burners, 
these “packaged” units are available 
for any heating need, in sizes from 
28HP to 560HP. 


S. T. JOHNSON CO. 


940 ARLINGTON AVE, CHURCH ROAD 
OAKLAND 8, CALIF, BRIDGEPORT, PA. 





pass the entire Wilmington Oil Field, an area of 
20 square miles. This is the nation’s second wealthi- 
est oil field reserve. 

The City of Long Beach retained the consulting 
engineering firm of M. A. Nishkian and Co. of Long 
Beach to perform the preliminary studies and final 
design for both plants and their water distribution 
systems. One of the plants is located on Terminal 
Island and the other one on the mainland. The 
planned capacity of the vast network of water dis- 
tribution lines is nearly one-half million barrels a 
day, serving fault blocks 2 and 3, which cover the 
important Navad Shipyard area. 

“The purpose of the systems is to take salt wa- 
ter from source wells and to distribute it to injec- 
tion wells to be injected into the subsurface at high 
pressures ranging from 850 to 1250 psig,” Nishkian 
said, in reference to the project. 

It is estimated that the cost of the Terminal Island 
plant will be $975,800, plus the cost of drilling 41 
injection wells. All water injection wells on the 
island, including those in the Naval Shipyard, will 
be served by this plant. The proposed capacity is 
157,000 barrels per day. 

Over and above the drilling of 57 injection wells, 
the cost of the Mainland Plant is estimated at $1,- 
992,900. This plant, with a planned capacity of 
297,000 barrels per day, will serve all wells drilled 
north of the Cerritos Channel. 

On both the Terminal Island and Mainland plants 
injection salt water will be supplied by source 
wells. This salt water, filtered naturally by the 
earth and with a low oxygen content, is preferable 
to the untreated sea water. Stainless steel, deep 
well, submersible type pumps are used as source 
well pumps and each of them discharges through 
a pressure control valve to a desander. The pres- 
sure control valve serves a dual purpose. It op- 
erates as a pressure control and a dump so as to 
insure a constant supply pressure and the con- 
tinuous working of the wells. From the desander 
source water is piped through plastic coated steel 
pipe to the final injection pump stage. Chemical 
treatment provided by proportion chemical feed- 
ers at the source wells acts as a corrosion inhibitor 
in the pumps and distribution network and to pre- 
vent bacteria growth throughout the entire system. 


Solar Energy in Communist China 


Writing in the Chinese Communist newspaper ‘Jen- 
min Jih Pao’, Ko Shao-yen, associate research fel- 
low of the Laboratory of Power Mechanics of the 
Chinese Academy of Sciences, describes the prog- 
ress made in China in harnessing solar energy. Dur- 
ing 1958 practical applications of the air preheater 
type were constructed in several parts of the coun- 
try. Various pumps, ovens, distilleries, and driers 
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Pi at in 


When it’s “ceiling zero”... 


Here’s a new, APPLETON all-aluminum lighting 

unit designed to withstand the most severe atmospheric 

conditions. High humidity, smoke and dust . . . singly 

or in combination . .. do not affect the Jndustrialite’s Lighting Areas 
capacity for service. The cast aluminum socket hood fits 
under the reflector neck to eliminate the possibility of 
reflector loosening. “Clamp-Lok” gasketed hood design 
provides a permanent, weather-proof seal between reflector 
and hood. High quality, convex glass cover is heat and 
impact resisting.* And all-aluminum Alzak? reflectors 
are available in etched or specular reflecting 
surface. Full information and specifications on request. 


NS 
Write for Bulletin No. 48R. 


vowmnen UOPShor, INDUSTRIALITE 


Serves you better! 


300 to 1500 watt Incandescent or 400 watt Mercury Vapor Lamp Styles 


















For Airplane Hangers, 
Railroad Repair Shops, 
Textile Mills. Food and Meat 
Processing Plants 

and Other Troublesome 














Cast Aluminum Hood 






Heavy Gauge Aluminum 
Kizak Reflector 


Sold Through Franchised Distributors Only 


eG ELE ALOE GI LA 


“APPLETON Electric = 











4“J" Bolt Clamps 






ts Heat-Proof Rubb 
° ah cantina “Cover Gasket 1701 Wellington Avenue + Chicago 13, Illinois 
Also J ~ 
Manufacturers f 
: of: 
. Explosion-Proot Malleable Li Claw” 
*Also available with stippled glass. one tron Unilets Switch — Resites te 





tAlzak is a proprietary term of the Aluminum Compahy of America. cs ; ath oe 
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are in operation today. And in subtropical Canton 
the Shanghai Solar Energy Instruments Plant has 
erected a solar energy bathhouse in which reflec- 
tors heat 80 kg of water to between 50 to 60 de- 
grees centigrade per square meter of reflected sur- 
face. The same concern has produced a solar stove 
with available temperatures between 1000 and 2000 
degrees centigrade. 

At the Pingliang school in Kansu province a so- 
lar energy bathhouse with a 400-liter capacity pro- 
viding a temperature maintained at between 80 to 
86 degrees centigrade was constructed in 1957. This 
same school built a solar powered water boiler 
which utilized an outdoor reflector automatically 
directed toward the sun by a pendulum. Its capa- 
city was 450 liters per day. 

Similar experiments were conducted at Shang- 
hai’s Chiotung University by an engineering re- 
search group and on a cloudless day, using a para- 
bolic reflector of 10 square meters they were able 
to produce enough energy to pump about four tons 
of water per hour. 

Since 1958, certain rudimentary research has been 
carried on in the transformation of solar energy 
into electric energy, using semiconductor elements. 
Photoelectric cells have been trial-produced by 
members of the Chinese Academy of Science and 
other research groups in institutes of higher learn- 


ing. Some solar energy photoelectric batteries have 
gone into production. 

Progress also has been reported in other parts 
of the world. For details see “Atoms in Action,” 
starting on page 155. 


Pennsylvania School Construction 


Economy was the keynote in a new four-point pro- 
gram for school construction in Pennsylvania. The 
program was recommended by a special commit- 
tee of the State Public School Building Authority 
in a report to Governor Lawrence. One recommen- 
dation of the report, all of which was approved by 
the Pennsylvania Society of Architects, was to ap- 
prove the acceptance of an offer of the architects’ 
society to present drawings to the State Public In- 
struction Department without charge. Later on, in 
the same report, it states that the approved archi- 
tectural drawings would also affect considerable 
economies in architects’ fees. It is not quite clear 
what is meant by the apparent contradiction in 
these two statements, nor is it clear to just what 
extent the registered consulting engineers’ respon- 
sibilities are affected by the committee’s recom- 
mendations. In any event, the governor, in ap- 
proving, asked that it be incorporated in pending 
state legislative bills. Here are the four proposals: 
{ All future school buildings shall be required to 
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PARTITIONS with exclusive 


QUIK- ERECT patented fittings 


.. will answer all your enclosure problems 


Here is the new, easier, simpler method of guarding 
conveyors and machines and for all in-plant partition- 
ing. Shipped READY for erection, no cutting, drilling 
or welding required . . . these interchangeable ex- 
panded metal panels provide greater safety, cut over- 
all costs, cover a wider range of use and require 85% 
less storage space. 


EXCLUSIVE QUIK-ERECT SECTION CL/PS 


save much of the erection time formerly required. 
Proven successful in hundreds of installations, these 
Safe*Gard panels are of welded construction, give 
longer life, are more rigid and stronger than wire, 
will not ravel or fray. 


Note enlarged detail 
showing SAFE*GARD 
Quik-Erect Clips securely 
joining the interchange- 
able panels. 


Write today for more details or call your Globe (Grip-Strut) Distributor. 
Distributors in all principal cities, listed under “Grating” in your phone book. 


PRODUCTS DIVISION | 


4026 


THE GLOBE COMPANY 


SOUTH PRINCETON, CHICAGO Q, ILLINOIS 


CONSULTING ENGINEER 





CREATIVE ENGINEERING at the drawing board 


helps solve your liquid handling problems on the job. 
But it takes experience . . . plus sweat, skill, and the 
spark of an idea. 

Goulds’ design engineers have been “‘dreaming up’”’ 
cost- and time-saving solutions to pump problems for 
over 100 years. More recent achievements include the 
glassed pump for handling corrosives, and the unique 
centripetal self-priming pump for handling liquid 
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Cie 


CREATIVE ENGINEERING 
INTEGRATED MANUFACTURING 
ENGINEERED APPLICATION 


and vapors. Such achievements point out that every 
Goulds pump is built to lick a problem— perhaps 
your problem! 

To find out what’s available to solve your pumping 
problems, write to: Goulds Pumps, Inc., Dept. CNE-109, 
Seneca Falls, New York. 


GOULDS @ PUMPS 
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utilize approved classroom drawings in order to be 
eligible for state school construction aid. 

{The State Public Instruction Department shall 
be required to prepare approved drawings for 
standard classrooms and for other instructional and 
service areas. 

{ The State Council of Education shall, at least an- 
nually, review requirements for lighting, heating 
and ventilating minimum space allocations, and 
cubical contents. 

{ The drawings shall be prepared so as to facilitate 
functional and economical arrangement of modular 
components in designing the building. 

In clarification it was pointed out that modular 
construction design means standardized specifica- 
tions for essential components of classroom con- 
struction including such items as ceiling heights, 
window sizes, electrical fixtures, wall surfacing, and 
built-in facilities. This also will permit prefabrica- 
tion of school materials and eliminate much of the 
“custom building” often termed “fril!s” when refer- 
ring to modern schools. 

The Governor hailed the committee’s recommen- 
dations, stating that they represent an “important 
step in bringing about much needed economies in 
the field of school construction.” 

It should be noted in passing that in another 
Pennsylvania development a bill to increase the 


borrowing capacity of the State Public School Build- 
ing Authority from $925 million to $1.15 billion for 
the coming school year and to $1.3 billion in the 
1960 to 61 school year was passed by the Pennsyl- 
vania House of Representatives and sent to the 
State Senate for their consideration. 


Seattle Studies Freeway Tunnel 

Mayor George Christopher of Seattle agreed with 
the Citizens Freeway Committee that the city 
should make a comprehensive study of a proposal 
to build a two-mile freeway tunnel under Pacific 
Heights. The project was urged by Supervisor Wil- 
liam C, Blake. In answer to Blake’s statement that 
the study might cost $20,000, Christopher replied, 
“Whatever it is, we'll have to pay for it.” The mayor, 
an avowed proponent of underground freeways, 
continued, “It’s better than demolishing the city 
to make way for overhead freeways.” 

The mayor explained that his only concern over 
the proposal is that it might cost too much to be 
practical, and that the only way the city can find 
out for certain is to put engineers to work on soil 
tests, preliminary plans, and cost estimates. Chris- 
topher also advised Chris McKeon, chairman of the 
citizens committee, to explore the possibility of 
designing the freeways so that they could be used 
as shelters in the event of enemy attack. ees 
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he contents of 30 plan drawers... 


...can be filed 
better in ONE 











) eel 


Tracings 


We can prove it! 


Art Metal 


Art Metal Planfile! 


Blueprints Maps Drawings 


Write us today. 


4! East 42nd St., New York 17, N.Y. 
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SUPERIOR ENGINES 


develop KW... for missile KO! 


The warhead carries a missile’s big punch, but its fighter instinct is developed 
by earth-bound electric power. Without reliable ground power, there could 
be no missile launching, guidance and control, or communication . . . and 

no knock-out blow! 

Already in the U.S. defense ring are dependable White Superior diesel 
engine generator sets at BOMARC, NIKE and other missile installations. 
At every round, they are ready with quick, easy starting and continuous, 
reliable operation. Precision construction takes Superior the limit, too, with 
trouble-free performance, low maintenance and maximum fuel economy. 

In the battle for space, Superiors are veterans, being installed on sections 
of SAGE, “DEW” line and the “Texas Towers.” They will soon find 
important civilian sky duty also at many of the Federal Aviation Agency’s 
new air-traffic control stations. White can custom-engineer engines to 
meet your exact needs... offers experience with automatic, unattended 
and remotely controlled operation. If your requirements range from 
215 to 2150 HP, or 150 to 1500 KW, get complete information now! 


WHITE DIESEL ENGINE DIVISION 
THE WHITE MOTOR COMPANY, Plant and General Offices: Springfield, Ohio 
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what you 
Should know 


about TT \W7 [= S 


CHARACTERISTICS 
OF TYPE MI 


1. Just what is MI? Here’s how the NEC describes 
MI (Article 330): “A cable in which one or more 
electrical conductors are insulated with a highly 








compressed refractory mineral insulation and 
enclosed in a liquid-tight and gas-tight metallic tube 
sheathing.” The conductors and the sheath 

are electrolytic copper. The mineral insulation is 
magnesium oxide. MI IS UL APPROVED. 


2. What's so unusual about it? Since it is of 
all-mineral construction—copper and inert 
magnesium oxide—it is not subject to normal 
destructive influences such as heat, 

moisture, sunlight, oils, etc. 


3. Is it flame-proof? Absolutely. Magnesium oxide 
is non-flammable and will not support combustion. 


4. What are its temperature limits? MI may be 
operated continuously with ceramic terminating seals 
at temperatures as high as 250°C (482°F). For a 
“one-shot” application it may be operated at 
temperatures as high as the melting point of copper 
(1083°C). Routine Code applications which use 
standard terminating seals should be kept at 85°C 
(185°F) in the termination area. 


5. Is it moisture-proof? Yes. The seamless copper 
sheath is impermeable to moisture. Properly 
applied end seals completely seal against moisture. 


6. Why is it electrically safer? A grounded wiring 
system is safer than an ungrounded one. It is 
impossible to install Ml properly without 
effectively grounding it. 


7. What is the current rating of MI? For general 
use, the rating is determined by the standard end 
seals, which are rated at 85°C (185° F). 


8. What is the working voltage of the system? 
The maximum working voltage is 600 volts AC or DC. 
Factory test voltage is 2500 volts. , 
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FOR 600-VOLT APPLICATIONS 


9. What's the normal life of an MI wiring 
installation? Mi will outlast the structure in 
which it is installed. 


10. Can Mi be installed in industrial plants? 

It is ideal for industrial installation, because it 
eliminates downtime and repair work due to cable 
failures. MI IS UL APPROVED FOR 

HAZARDOUS LOCATIONS. 

11. Is it useful in any type of industry? 

It certainly is, particularly because of its resistance 
to heat, moisture, oils, chemicals and other harmful 
influences. Successful installations have been made 
in pulp mills, glass factories, printing plants, 
chemical plants, petroleum refineries, ships, 

coal mines, dairies, breweries, steel mills, 

and many others. 

12. Where else is MI used? Because of its small 
space requirements (no conduit or duct is required), 
safety and neat appearance, it has been used in 
schools, museums, commercial buildings, hospitals, 
research laboratories, and in machine tool wiring. 


HOW MILIS INSTALLED 


13. Is it difficult to install? No, it is very easy to 
install. All you have to do is cut it to length, 
train into position and secure it by standard 
clamps or straps to any surface. No conduit or duct 
is needed. It is easy to terminate and attach 

to standard boxes or equipment. 


-14. Can it be used with other wiring systems? 


Yes: MI is perfectly compatible with other 

wiring systems. 

15. Are special boxes or equipment attachments 
required with MI? No. You can attach it to all 
standard electrical boxes, enclosures and equipment. 
Threaded Mi cable fittings in the four standard 
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conduit group sizes and having standard conduit 
threads may be ordered with the cable. 


16. Do you need special tools? Only two: a 
sheath stripper and an end seal crimping tool. Both 
are available from General Cable. Except for these, 
regular electricians’ tools are all that are needed. 


17. Does MI bend easily? You can bend it by hand 
in the smaller diameters. In larger sizes, a standard 
bending tool or “hickey” will do the job easily. 


18. Is special training needed to install it? 
No. A qualified electrician can do it simply by 
referring to the instructions in the Instruction 
Manual included with each shipment. 


19. Where can fittings be obtained? Fittings 
may be ordered with the cable in the quantity 
desired. They'll be delivered with the cable. 


20. How about delivery? Most sizes are available 
from stock. The local General Cable office nearest 
you can give you full details. 


Ask any General Cable Authorized Distributor or your Gen- 
eral Cable Representative—at any one of the 65 General 
Cable offices coast-to-coast—to pinpoint actual installations 
of Type Ml in plants comparable to your own. For a free copy 
of the new 12-page Type MI Catalog, just write Dept. CE-5. 


GENERAL CABLE CORPORATION, 
730 Third Avenue, New York 17, N.Y. 
Offices and Distributing Centers Coast-to-Coast 


“? CABLE 
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Now—a new appearance concept for 
low-budget commercial installations 


46 Power-Piam 


with Johns-Manville FIBROCEL Insulation! 


Now you can bring the traditionally fine 
appearance and performance excellence of your 
power plant work to general commercial and 
industrial installations... with Johns-Manville 
Fibrocel® Insulation! 


Why these power plant advantages? Simply 
because Fibrocel is molded! The only com- 
mercial insulation made (by a precision metal 
mold) to near-perfect roundness, with un- 
matched uniformity of size and line. 

This means an immediate end to costly 
finishing, heavy jacketing, needless pointing 
up of cracks and apertures. Instead, Fibrocel 
gives you a tighter, better looking installation 
just as it is applied. Pipelines are gun-barrel 


JOviINS -MANVILLE 


straight, firm end to end. The look of a 
power plant! 

Fibrocel’s dimensional uniformity again 
pays off in fuel savings—pipe is always ‘“‘dead 
center,” with lengths butted tight to provide 
maximum insulating effectiveness. 

Let us send you the informative new bro- 
chure, IN-155A. It gives you full details on 
Fibrocel’s thermal performance. Illustrations 
show why Fibrocel installs easier . . . takes 
abuse, too. Keeps its fine appearance and 
performance excellence for the life of the 
installation. Write for it today! 

Address Johns-Manville, Box 14, New York 
16, N.Y. In Canada: Port Credit, Ontario. 


3/%| Jonns-MANVILLE 


PRODUCTS 


SCHOOLS 
COLLEGES 
...- Specify Fibrocel 
for the ‘‘POWER 
PLANT” look in 
installations like 
these (85F to 800F) ~ 


i Tite 
me penne 
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HOTELS 
APARTMENTS 


STORES 
WAREHOUSES 


f’ Look 


PLANTS 


OFFICE BUILDINGS 
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HOSPITALS 
INSTITUTIONS 
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GAS and/or OIL BURNERS 








LARGE or SMALL 


SINGLE or DUAL FUEL 


PACKAGED or FIELD 
ASSEMBLED 


ATMOSPHERIC or FORCED 
DRAFT 


ELECTRONICS of ALL 
TYPES 








COMPETENT 
Sales and Service 
in all areas 


Write for Bulletin Bl 
The 
WEBSTER ENGINEERING 


Company 
Box 5246, Tulsa, Oklahoma 
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Robert F. Stewart of the engineer- 
ing firm of Lockwood, Kessler & 
Bartlett, Inc., Syosset, has been 
elected director of the executive 
board of the Nassau County Chap- 
ter, New York State Society of Pro- 
fessional Engineers. He will serve 
out the unexpired term of Walter 
J. Pope. Stewart also serves as 
chairman of the membership com- 
mittee and associate editor of the 
Society’s monthly publication. 


A. M. Kinney, Inc., Consulting En- 
gineers, Cincinnati, Ohio, has es- 
tablished two new affiliates, both 
known as A. M. Kinney, Inc., Archi- 
tects & Engineers. One is a Michi- 
gan corporation with offices in the 
Dime Building, Detroit. The other 
affiliate is incorporated in Illinois 
and has its offices at 208 South La- 
Salle Street, Chicago. The two new 
affiliates will offer both architec- 
tural and consulting engineering 
services, whereas the parent firm, 
an Ohio Corporation, engages only 
in consulting engineering. Another 
affiliate, A. M. Kinney Associates, 
offers architectural services in the 
state of Ohio. 


George D. Bellows has been elected 
a vice president of the Paul Weir 
Company, Inc., consulting mining 
engineers with principal offices in 
Chicago. During the past two years, 
Bellows has been in charge of the 
company’s organization in Korea 
where the firm is a member of a 
consortium of engineering compa- 
nies supplying technical assistance 
to the government of the Republic 


Engineering 


of Korea and to the United States 
Operations Mission to Korea, a 
branch of the International Coop- 
eration Administration of the 
United States. 





BELLOWS COLCORD 


Ray Colcord, Jr., formerly chief 
consultant in the Facilities Plan- 
ning Department of Ebasco Serv- 
ices, Inc., has joined Erwin S. Wolf- 
son, New York investment build- 
er, as vice president of Wolfson 
Management Corporation. 


Harry Balke Engineers, of Cin- 
cinnati, Ohio, announce that they 
have moved into their new office 
building with expanded facilities, 
at 990 Nassau Street, Cincinnati. 


Rockwin Prestressed Concrete Cor- 
poration, Santa Fe Springs, Califor- 
nia, has announced the formation 
of a specialized consulting service 
in the prestressed concrete field 
under the name “Rockwin Engi- 
neers.” Restricting itself complete- 
ly to prestressed concrete, Rock- 
win Engineers will be available to 
architects and engineers only. Serv- 
ices offered include design, check- 
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IN BULK MATERIALS HANDLING SYSTEMS... 
CONVEYOR BELTING AND IDLERS - POWER TRANSMISSION DRIVES - INDUSTRIAL HOSE - VIBRATING CONVEYORS, SCREENS AND SHAKEOUTS 








New Rubber Spiral Idler 


Defies Corrosion, Abrasion—\: 


Prevents Build-up of Sticky, 
Hard-to-Handle Materials 


Here’s the conveyor idler built to last longest in punishing corrosive 
atmosphere or extreme abrasive service! What’s more, its exclusive self- 
cleaning rubber spiral prevents build-up of sticky, hard-to-handle 
materials! 

The numerous design and construction advantages of this new 
Hewitt-Robins idler are shown in the illustration. Here’s what they mean 
to you in terms of cost-cutting, time-saving, operating advantages. 


@ LONG LIFE. Neoprene spiral, completely covering wire rope, prevents 
attack in corrosive atmosphere. Uninterrupted spiral gives smooth flex- 
ing, maximum strength. Precision sealed bearings can be relubricated 
for still longer life. 


e@ SELF CLEANING. As the spiral turns, it ‘‘works” any material out of 
the grooves as they change shape. This action is most effective with 
sticky materials which tend to build up on common types of idlers. 


@ CONTINUOUS BELT SUPPORT. The new rubber spiral design ‘‘moves”’ 
along the entire width of the belt; therefore, pinching and sharp bending 
of the belt are eliminated. 


e SELF TRAINING. Belt training problems are greatly reduced by 
readily conforming rubber spiral, and by elimination of material build-up. 


@ EASY REPLACEMENT. The spiral, wire rope, and bearing assembly 
simply lifts out of its brackets—no tools are needed. The complete idler 
fits standard conveyor stringers. 


@ TRUE OPERATING ECONOMY. Under conditions where convention- 
al idlers fail prematurely, the Hewitt-Robins rubber spiral idler will 
pay for itself many times over. 


Deliveries of this revolutionary new idler are now being made 
in 18, 24, 30, and 36 inch belt sizes. For further information 
check your H-R distributor, or write Hewitt-Robins, Stamford. 
Connecticut. Ask for Bulletin 10-13. 


ai Ss 


THE NAME THAT MEANS EVERYTHING 
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SMOOTH, NATURAL TROUGH — CONTINUOUS BELT SUPPORT 


HIGH TORSIONAL STRENGTH 









POSITIVE SEALS 


— 
_— 
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EASY REPLACEMENT 


OF IDLERS 





PATENT APPLIED FOR 









PRECISION OVERSIZE 
BALL BEARINGS 


PROVISION FOR 
RELUBRICATION 


BETTER BONDING OF RUBBER 


TO WIRE ROPE 


POSITIVE SELF-CLEANING ACTION 


NEOPRENE RUBBER CONSTRUCTION 


FREE PIVOTING 




















BEARING HOUSING 





HEAVY STEEL WELDED FRAMES 


STANDARD MOUNTING FEET 
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There’s 


Because a V-notch Chlorinator needs no 
mo auxiliary water supply. 


You can plan on clean, dry chlorinator rooms with 


waste no messy drain—no chlorine gassing back. 


And best of all... gone forever is the high cost 
water of wasted auxiliary water. 


from a And, of course, the right plastics make the whole 
chlorinator chlorine-proof. 
V-notch 


Yet these are just added benefits to the main job: 
Simple, dependable, wide range chlorine control. 
The kind of control you get only with a W&T 
V-notch Chlorinator. 





as Vy, YY 
“uy” GG Ui 
Br) 
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AAA 
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A booklet, “The V-notch Story” will tell 
you about a!l the W&T V-notch Chlorinator 
features. For your copy write Dept. S-130.25 


WALLACE & TIERNAN INCORPORATED 
25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 


is your feeding problem 
peculiar to your operation? 








Wallace and Tiernan’s volumetric feeders are 
so flexible that each job is practically custom built. 
W&T’s experience is broad enough to meet any challenge. 
Try us-for information write Dept. MV- 1.25 
WALLACE & TIERNAN INCORPORATED 








2S MAIN STREET, BELLEVILLE 9,NEW JERSEY 








ing, investigations, inspections, re- 
ports, and construction supervision 
in connection with bridges, build- 
ings, waterfront structures, stadi- 
ums, and various specialties. Head 
of the firm is Steven Galezewski. 


W. Dan Sinclair, manager and chief 
engineer of the Crisp County Pow- 
er Commission, has joined Kaiser 
Engineers Division of Henry J. 
Kaiser Company as a power con- 
sultant. Sinclair's specific assign- 
ment for Kaiser Engineers will in- 
clude development activities in the 
power field, with particular em- 
phasis on utilities of medium size. 





SINCLAIR 


DOHERTY 


F. Lawrence Doherty, assistant 
personnel manager of Stone & 
Webster Engineering Corporation 
since 1951, has been promoted to 
personnel manager. Stone & Web- 
ster currently employs between 
7000 and 8000 people, including 
engineers, scientists, technicians, 
skilled, semi-skilled, and various 
other construction workers. 


Arthur H. Barber, Jr. has been 
named senior vice president of 
Walter Hook Associates, Inc., ar- 
chitects and engineers, of Char- 
lotte, North Carolina. 


J. Samuel Hamel, consulting, elec- 
trical and mechanical engineer, 
Glendale, California, has been 
elected a director of the Illuminat- 
ing Engineering Society. 


William E. Fenner and Charles Y. 
Proffitt, formerly with L. E. Woo- 
ten & Co., consulting engineers, an- 
nounce the formation of a new 
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Get, Galt 


- SERRATED 
"ALUMINUM GRATING 


specified where light-weight 
sure-footedness is a must! 





POSITIVE TRACTION - HIGH STRENGTH TO WEIGHT 
RATIO - MINIMUM DEFLECTION - MAXIMUM SAFETY 
CORROSION RESISTANT - CROSS BARS CANNOT TURN, 
TWIST, LOOSEN OR FALL OUT - EASY TO INSTALL 


It will pay you to investigate this new concept in 
aluminum grating. Serrations scientifically designed 
to provide maximum positive footing and traction. 
Gary SUPER Galok also available with plain bars. 
Sizes to meet every requirement. Write for detailed 
specifications. Bulletin CE-109 


An example of Gary SUPER Galok 
versatility: Portable light-weight ramp 
incorporates Gary SUPER Galok serrated 


grating to insure positive traction for ROCKWELL ROCKWELL-STANDARD CORPORATION 


materials handling vehicles. GRATING DIVISION 
958 
* Patents Pending STAs Cee a 4015 East Seventh Ave. * Gary, Indiana 
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consulting engineering firm, under 
the names of the principals, in Wil- 
son, North Carolina. 


The firm name of J. Paul Robinson, 
Consulting Engineer has been 
changed to J. Paul Robinson and 
Associates, Inc., Consulting Engi- 
neers. New office address is 1224 
South Street, Long Beach, Calif. 


Clyde E. Williams & Associates of 
Florida, Inc. have opened their of- 
fice at 561 N.E. 79th Street, Miami, 
Florida. John S. Bristol, formerly 
chief of the civil engineering de- 
partment, Rader and Associates is 
vice president and Charles G. 
Kulicka, formerly of the land plan- 
ning department, Rader and Asso- 
ciates, is secretary-treasurer. 


Appointment of three assistant vice 
presidents of Stone & Webster En- 
gineering Corporation, two in Bos- 
ton and one in New York, has been 
announced. They are: Robert S. 
Boyd, appraisal manager, J. Mar- 


shall Hamill, administrative assist- 
ant, in Boston; and Wilbur S. Rob- 
erts Jr., manager of new business 
activities in New York. 


A new consulting engineering firm, 
Bison Engineering Service with of- 
fices in Bismarck and Minot, North 
Dakota, has been formed. Robert 
W. Carlson, P.E. and Gerald O. 
Smith, P.E. are located in the Bis- 
marck office at 418 East Rosser 
Avenue, and Edward D. Schmit, 
P.E. heads the Minot office at 125 
First Avenue NE. 


E. George Cassis has joined George 
H. Knostman, Jr. in his newly es- 
tablished consulting engineering 
firm in Litchfield, Illinois. The 
new firm, Knostman & Cassis, 
specializes in civil, structural, and 
architectural engineering. 


Irv Drucker & Associates, Engi- 
neers, Chicago, Illinois, announce 
the expansion of their organization 
to encompass the electrical indus- 








For positive protection 
against power failures, install 


JOHNSON 
fght ont 


GEAR DRIVES 











Cross State Development Co. installed the 
Johnson combination drive shown here in a sew- 
age disposal plant in Florida. They report: ‘It’s 
recognized as one of most efficient, packaged 
systems in the Tampa area. We've never ex- 
perienced any difficulty.” Neither will you be- 
cause Johnson combination drive assures engine 
take-over the instant electricity fails. Either 
power unit may be overhauled without interrupt- 
ing service. 

Sizes: 15 to 450 hp. Johnson Right Angle 
Gear Drives are available in combination, dual 
and standard types; for all horizontal prime 
movers; hollow or solid shaft. Please write for 
engineering catalogs. 


wBER 
Pe 


MAKERS OF 





J OHNS ON: incce 


GEAR & MANUFACTURING CO., LTD. 


8TH AND PARKER STREETS * BERKELEY 10, CALIFORNIA 





try in product design, interchange- 
ability, functional analysis, main- 
tenance factor, accessibility, equip- 
ment appearance, and desirability. 


Raymond A. Diekman has been ap- 
pointed an associate member of 
Bruch, Morrow and Knafla, Inc., 
consulting engineers, of Minneapo- 
lis. For the past 10 years, Diekman 
was with Magney, Setter, Leach, 
Lindstrom and Erickson, Inc. 


DIEKMAN SOM MERSCHIELD 


Harold F. Sommerschield, former- 
ly a partner in the architectural en- 
gineering firm of Suter and Som- 
merschield, has become associated 
with the Stanley Engineering Com- 
pany with headquarters in Chica- 
go. Sommerschield’s professional 
career has extended over a period 
of more than 30 years and includes 
experience in hydroelectric and 
steam power developments, indus- 
trial and commercial buildings, 
fixed bridges, airport developments, 
and business administration. 


Angelo Forlidas, AIA, has opened 
an office at 513 South Tyron Street, 
Charlotte, North Carolina, for the 
practice of architecture and con- 
sulting engineering. 


F, J. Beaudry and James H. Ring 
have formed a new firm, Ring and 
Beaudry, Consulting Engineers. Of- 
fices are located at 4955 W. Fond 
du Lac Avenue, Milwaukee, Wisc. 


Frederic P. Wiedersum Associates 
has opened a new office at 4400 
Post Avenue, Miami Beach, Fla. 
Other offices are located in New 
York City, Valley Stream, Long 
Island, and Trenton, N. J. eee 
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to complete the picture... 
BRING SONNEBORN INTO YOUR PLANS NOW! 


L. Sonneborn Sons, Inc. 

Building Products Division—Dept. CE-109 

404 Fourth Avenue, New York 16, N. Y. 

Send your latest literature on: 

Concrete and Wood Floor Treatments 
Water-Repellents and Dampproofings 
Concrete and Mortar Admixtures 
Paints and Protective Coatings 


Also include free copy of your 128-page 
Construction and Maintenance Handbook. 


When you are ready to put your project “‘on the 
boards”. . . that is the time to have all the informa- 
tion about the many SONNEBORN BUILDING 
PRODUCTS at your fingertips. 

SONNEBORN has for more than 50 years 
produced time-tested materials designed to pro- 
tect, preserve and maintain such basic materials 
as wood, concrete, brick. 

Should you wish technical assistance in evaluating 
SONNEBORN PRODUCTS in conjunction with 
a specific problem, please write us. 


Products of Sonneborn Rostinel 


Since 1903 manufacturers of quality building products. 
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QUALITY 


YOU CAN MEASURE... 


ONLY REPOBLIC 


ELECTRUNITE 
FARROWTESTED 


6Y REPUBLIC ELECTRUNITE HEAT EXCHANGER TUBES 


CARBON AND STAINLESS STEELS 


You get quality you can measure when you specify 
FARROWTESTED® Republic ELECTRUNITE® Heat Ex- 
changer Tubes. 


FARROWTEST is exclusive with Republic. 
FARROWTESTED tubes must pass the most searching 
test of all, a non-destructive eddy-current test that 
probes for and detects injurious defects. 


The “magic-eye” of FARROWTEST looks deep with- 
in the tube wall, is calibrated to reject tube with 
defects as shown at the table, below. Defects larger 
than shown in the table may pass ordinary internal 


pressure tests, but will not pass FARROWTEST! 


FARROWTEST is offered as an alternative to other 
less positive tests at no increase in price. Carbon 
steels are produced to ASTM specification A-214; 
stainless steels to A-249. Both specifications include 
eddy-current requirements. 


Get quality you can measure. Specify Republic 
ELECTRUNITE Heat Exchanger Tubes — FARROW- 
TESTED for your protection. Get the facts first- 
hand. Call your Republic representative, or write 
direct. 





FARROWTEST REJECT TABLE 





Defective Area 
(Length, 
Depth Plane) 


Wall Minor di i 
Thickness of the defect 
(B.W. Gage) (Length or Depth) 








20 .006” 
18 .006” .003 sq. inches 
16 122% of wall .003 sq. inches 
14 and 13 122% of wall .004 sq. inches 
12 and heavier 122% of wall .005 sq. inches 


.0025 sq. inches 











FARROWTEST detects and rejects not only tubing containing defects 
which completely penetrate the wall; but also tubing with defects 
equal to, or greater than, those shown in this table. For irregular 
defect shapes, a tube with defect area equal to or greater than 
shown above is rejectable. Where required, sensitivity of FARROWTEST 
equipment can be calibrated to reject defects of lesser specified 
area than shown in table, at extra cost. 
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SPECIFY ELECTRUNITE. Bends like this are easy with Republic ELECTRUNITE Boiler 
Tubes because full normalizing, uniform wall thickness and diameter, and uniform 
ductility assure easy workability and inservice dependability. ELECTRUNITE is 
produced and can be FARROWTESTED to meet the requirements of ASTM A-178 
and MIL-17188 specifications. Write for additional information. 


SPECIFY REPUBLIC X-TRU-COAT plastic-coated steel pipe to seal out corrosion per- SPECIFY TRUSCON "O-1" STEEL soisr®. Now designed to 20,000 psi 
manently. Arizona Public Service Company, Phoenix, is using 110.7 miles of this working stress certified by the Steel Joist Institute. Straight bottom 
polyethylene-coated pipe in a project designed around company-owned and chord carries to spandrels and columns. Economical extended end. 
serviced pump driving equipment. This tough flexible coating wards off electrolytic Good stability in both directions. Available in the longer 40- to 
action, is immune to the most severe acid and alkaline soil, stands up under the 48-foot range. Incorporate new design Truscon O-T Steel Joists 
abuse of shipping, loading, trucking, handling. Write today. into your next set of plans. Send coupon for specifications and data. 


REPUBLIC STEEL CORPORATION 
DEPT. Ci-8373 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send more information on the following products: 
O Republic ELECTRUNITE Heat Exchanger Tubes 


, - O Carbon (O Stainless O FARROW TEST 
Wolds Wideal, Kange OELECTRUNITE Boiler Tubes 


O Truscon “O-T” Steel Joists ( X-TRU-COAT Steel Pipe 


of, Standard, Steels and. = rt 





Firm 
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WESTINGHOUSE TRANSFORMERS 
QUIETLY” PERMIT 257% SAVING IN 
ELECTRICAL DISTRIBUTION COSTS 








No load tap changer permits secondary voitage One 45-kva and two 75-kva transformers are located in the basement. The 
correction in seconds—a twist of the wrist adjusts low weight, low height of these transformers permitted them to be mounted 
secondary voltage for changing load conditions— on top of the distribution switchboard and metering cubicles, a further 
another Westinghouse exclusive. saving in space in that location. 


New 17-Story Pittsburgh Office Building Uses 12 Lightweight, 
Maintenance-free Westinghouse DT -3’s to Reduce Costs, 
Lower Sound Levels 


Two exclusive Westinghouse developments, inorganic Siliclad insulation and grain-oriented Hipersil® steel cores, 
have cut transformer size 25 to 51%, weight 17 to 32% over former Class B 80°C rise units. Further, maximum 
thermal compartment temperature is 5°C rise, and maximum case temperature is 35°C rise. This compactness and 


efficiency is offered in combination with the lowest sound levels available in the industry. The DT-3 reduces noise 
levels below 45 decibels—15 decibels or more below NEMA standards; the core-coil assembly floats on a mechanical 
vibration damping system, independent of case, base and connecting conduit. Here, in the words of those who 
should know, is the story behind the choice of Westinghouse transformers for this installation. 


Mr. W. F. Schmidt, Ebner Associates, Consulting Engineers 


“A 480/277-volt system, which is much more economical to install than a standard 208/120-volt system using con- 
ventional conduit and cable, was our choice for this installation. However, taking 480/277 volts throughout the 
building does not solve the problem of supplying power at the proper rating for office equipment, lighting and other 
services. Installation of transformers in the basement with separate risers for the 480/277- and 208/120-volt sys- 
tems would have defeated our savings aim. So we designed the system for transformer mounting on every other floor. 
To avoid loss of usable floor space, electrical closets which housed the transformers were placed adjacent to work 
areas in the building. To avoid any possibility of irritation and complaints from transmitted noise, we specified that 
the equipment operate at a maximum of 46 decibels. The Westinghouse units have certainly equaled that require- 
ment, as well as being able to withstand a 10-kv impulse test and a 150°C rise at full load rate.” 


Mr. Donald Jones, Secretary, Hale Electric Co., Inc. (left) 


“Several hours of installation time were saved on each unit, because the DT-3’s were supplied with attached in- 
tegral circuit breakers on the primary voltage side. These smaller, lighter transformers permitted the engineers to 
design an overhead mounting—saving valuable floor space—permitting much easier access to the electrical closets for 
maintenance and service.” 


For complete information on the DT-3 transformer, call your local Westinghouse salesman or distributor, or write 
Westinghouse Electric Corporation, P. O. Box 868, Pittsbugh 30, Pennsylvania. J-70918 


you CAN BE SURE...1F os Westi nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS CBS TV FRIDAYS 
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Super-Quiet 


LENNOX 


® 





“OG” SERIES 
INDUSTRIAL HEATER 


* Blower moves huge volumes 
of air at extremely quiet sound 
levels 
Rugged blower shaft design 
eliminates vibration problems 


The "OG" blower incorporates self- 
aligning, permanently lubricated ball 
bearings. Blower motor is mounted on 
adjustable slide rails, and the entire 
section is easily accessible for service 
This is just a sampling of why the “OG"’ 
is “stepping ahead” in industrial heating. 


Wide Choice of Air Volume Capacities 


Blower motors and drives are avaliable to satisfy all air 
volame requirements up to 2 in. external static pressure 


LENNOX “Task Matched” Equipment 
to contro! and condition air for industry 


64,000 to 2,000,000 Btuh Units 


CLIP AND MAIL FOR 
FREE SPEC SHEETS 





LENNOX Industries Inc. 


H i 
\ | 
| ! 
1 INDUSTRIAL DIVISION ! 
i Box 1294, Dept. CE-10 ' 

Des Moines 5, la. | 
! Please send me—without obligation—_ ! 
5 complete specifications and engineer- |! 
I ing dataon Lennox '‘OG" Seriesindus- | 
} trial Heaters ! 
| Name - 
Company— a 1 
j Address__ _City 
i 1 


Title___ 
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Between Earth and Space, by 
Clyde Orr, Jr., is the story of the 
earth’s atmosphere —the least 
known and most seriously ravaged 
of all our natural resources. It is 
ironical that in the military race 
for control of outer space we not 
only have been forced to learn 
more about it, but have, at the 
same time, burdened it with what 
amounts to an almost lethal dose of 
radioactive waste. 

Dr. Orr is a pedagogue rather 
than a pedant. His writing is fluent, 
accurate, and salted with enough 
anecdotes and illustrations to keep 
his writing at a level of lively inter- 
est. His book is avowedly non- 
technical, and, for a writer of tech- 
nical articles and books, he does 
a remarkable job of keeping that 
vow. It is perhaps presumptuous 
to compare his work to some of the 
popular writings of Sir James 
Jeans, but it is in that vein. Orr’s 
topics range from the prehistoric 
birth of the atmosphere, through 
the smog of Los Angeles, to a final 
discussion of the “vertical fron- 
tier.” Perhaps most startling is his 
appraisal of atomic fallout and its 
actual and potential effect on the 
human race. He is not an alarmist, 
but he does face the problem head 
on, and his conclusions offer justi- 
fiable cause for alarm. With refer- 
ence to the current hubbub over 
cancer, he again takes an objec- 
tive approach that offers a boon 
to neither the tobacco industry or 
the American Cancer Society. 

In a remarkable chapter on the 
beauty of the sky, Orr roams casu- 





Books 


Parallel Reading for 


Consulting Engineers 


ally through the folklore of the 
past and the flying saucers of the 
present. Without rhapsody or rap- 
ture, he nevertheless succeeds in 
making his reader look up to the 
sky, but not quite so far as the 
stars. This is quite an achievement, 
for as Lord Avebury commented, 
“It is remarkable how few people 
seem to derive any pleasure from 
the beauty of the sky.” 
a 

Almost a year ago, Professor Walt 
Whitman Rostow delivered a se- 
ries of lectures at Cambridge Uni- 
versity. These dealt with “An Eco- 
nomic Historian’s Way of Envisag- 
ing the Sweep of Modern History.” 
The Economist (London) con- 
densed the lectures and recently 
published them in two parts (Aug. 
15 and Aug. 22). First, it was 
stated that the full text would be 
published later this year by the 
Cambridge University Press, but 
now it is reported that publication 
will be delayed until early next 
year, probably as a result of the 
long printers’ strike in England this 
summer. We are simply guessing 
that the strike caused the delay, but 
it seems logical, since the British 
railroads are being forced to run 
two extra months on summer sched- 
ules because they have not yet 
been able to get winter schedules 
printed. If the railroads must wait, 
Professor Rostow, too, should be 
able to defer, but we are inclined 
to feel that of the two, the Rostow 
delay is the more regrettable. 

The abridgement, published un- 
der the title, “Rostow on Growth — 
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OASIS means 


never-failing 
refreshment for 


every building 


No mirage is the confidence you can have in the dependable convenience of 
famed Oasis Water Coolers for modern buildings. 


Even on desert-hot days, there’s always plenty of refreshing cool water, because the Oasis 
Pre-Cooler doubles the amount of available cold water at no increase in cost. 


And like Eastern magic, the diagonal divider whisks water away from the stainless steel 
top. Oasis Dial-A-Drink bubbler, built like a fine watch, always gives a smooth-flowing drink. 


Smooth, too, is the unmatched record of Oasis for trouble-free performance. 


Newest Oasis Water Cooler has 3 GPH capacity, takes just one square foot 
of space, stands 4014.” high. It’s ideal for small offices, schools, or where two 
coolers will save steps and time going to and from the cooler. 


Write today for attractive album especially prepared for architects and engineers. 
It has specifications and roughing-in drawings on the complete Oasis line of 17 
Water Coolers, finest in America. Or look in Sweet’s AIA File No. 29-D-42. 


Yes, you can specify Oasis with the utmost confidence. 








OASIS wateR COOLERS 


The Ebco Manufacturing Co., Dept. 9-0, Columbus 13, Ohio. Manufacturers of the 
most complete line of water coolers. Distributed in Canada by G. H. Wood & Co., Ltd. 
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A Non-Communist Manifesto,” of- 
fers enough of Professor Rostow’s 
concepts to permit a review, though 
a reader of The Economist will 
recognize, from paragraph to para- 
graph, the possibilities for improve- 
ment that will come with the am- 
plification provided by publication 
of the full text. 

Professor Rostow’s pattern of 
economic growth for nations has 
been further condensed in supple- 
mentary editorial comment in The 


Economist. As they so nicely put 
it, “The essence of Professor Ros- 
tow’s argument is that it is broadly 
possible to tabulate every country 
as being within one of five stages 
of growth. First, there are the tra- 
ditional societies, in which the in- 
accessibility of modern science puts 
a ceiling on productivity; one need 
not waste much time talking about 
these because in the modern world 
there will very soon be no entirely 
traditional societies left. Secondly, 








OPENS ON ELECTRICAL 
IMPULSE 





G-A Cushioned 


Solenoid Operated Valve 


Where remote control valve operation is de- 
sired, specify and use the G-A Cushioned 
Solenoid Operated Valve that automatically 
opens or closes on any type of electrical im- 
pulse. The operating sequence—whether on 
open or closed circuit—can be made to suit 


your requirements. Sizes 2’’ to 36’. 





Bulletin W-7A has the complete story. 





1280 RIDGE AVENUE, PITTSBURGH 33, PA. 
Designers and Manufacturers of VALVES FOR AUTOMATION 
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there are the transitional societies, 
which are created once a country 
is rich enough to devote more than 
about 5 to 10 percent of its na- 
tional income to investment and 
once a new leading elite has 
emerged which has the urge and 
scope to begin building a modern 
industrial society. The interesting 
feature of Professor Rostow’s an- 
alysis here is how often, all through 
history, in Europe as well as in 
Africa and Asia, xenophobic na- 
tionalism rather than the pure 
profit motive has created that urge 
and that elite. Thirdly, there is the 
stage of the ‘take-off, a brief pe- 
riod concentrated usually within a 
few decades, when the economy 
and the society start to transform 
themselves so that economic 
growth becomes more or less auto- 
matic. Countries like Argentina, 
Turkey, and — most important — 
India and China are in the stage 
of take-off now. 

“It is the fourth stage which has 
hitherto proved most momentous 
for mankind. About 60 years after 
its take-off begins, a country has 
generally reached what Professor 
Rostow calls the dangerous stage 
of maturity. As each country comes 
up to it, as the imperatives of dif- 
fusing the new technology lose 
their obsessive control over men’s 
minds, a three-way dilemma 
emerges in the maturing country’s 
policy. Should it go straight on to 
the fifth stage of high mass con- 
sumption? Should it take out some 
of the new benefits by developing 
a welfare state society and by 
working less hard? Or should it 
use its new resources to pursue ex- 
ternal power and _ influence, if 
necessary by aggressive war?” 

The chart of Stages of Economic 
Growth shows the date at which 
selected countries moved from the 
traditional and transitional stages 
to the take-off, maturity, and fi- 
nally into the period of high mass 
consumption. 

The average reader of Rostow 
is likely to have some reservations. 
These will arise through a feel- 
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Sutorbilt blower at Polymer Chemicals Division plant in Baton Rouge, La. Blower is re- 
quired at a critical phase of catalyst activation in a new Phillips-type polymerization process. 


WwW. R. GRACE DEPENDS ON A SUTORBILT 
ROTARY, POSITIVE-PRESSURE BLOWER 


At W. R. Grace & Co.’s new Polymer Chemical 
Division, the catalyst for a new, high-density polyole- 
fin production process must be protected in a pres- 
surized air stream. A doubly-dependable Sutorbilt 
rotary positive-pressure blower was selected for these 
three important reasons: 


1. Contamination must be avoided 
Long-lasting, air-tight, Teflon seals and lack of 
lubrication in compression chamber prevent air 
contamination in a Sutorbilt blower. 


2. Breakdowns would be dangerous 
Simple, rugged, precision construction (only rotors 






1S WELL BUILT 
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Ot) Tio CORPORATION, 
SUBSIDIARY OF FULLER COMPANY e CATASAUQUA. PA, 


and bearings move) means reliable service. Unit 
chosen by Grace has been in continuous opera- 
tion for well over a year without repairs. 


3. Pressure must be positive, constant 
The two, counter-rotating “figure eight’ Sutorbilt 
impellers produce a positive-pressure, metered 
air supply. 
Sutorbilt blowers and gas pumps are precision-built to 
deliver air or gas in capacities up to 20,000 cubic feet 
per minute—at pressures up to 10 pounds. Write 
today for complete, illustrated literature on these 


efficient, dependable blowers. be 


2966 EAST VICTORIA ST. e COMPTON, CALIF. 
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ing that the suggested framework 
is too pat. History does not leave 
such clear tracks in the sand. Yet, 
testing the last century against the 
concept shows excellent conform- 
ity. Admittedly, the true silhouette 
of a horse cannot be predicted from 
the half that shows around the 
barn, but Rostow is not attempt- 
ing to outline a teleological society, 
he is merely pointing out economic 
tendencies characteristic of eco- 
nomic groups at various stages of 
growth. Professor Rostow might be 
called the Dr. Spock of economics. 
If Rostow is right, or even partly 
right, we might make good use ot 
his findings in our political and 
diplomatic dealings. Knowing the 
stage a country is in, we can under- 
stand the motives of the political 
leaders and the likelihood of their 
having the people support them in 
specific programs (or the odds of 
their carrying out their aims with- 
out the support of the people). 
Russia, for example, is now in the 
early stages of technical maturity. 
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Note That Canada and Australia Have Entered The Stage 
of High Mass Consumption Before Reaching Maturity 


STAGES OF ECONOMIC GROWTH for selected countries show a remarkably 
uniform adherence to the development concept propounded by Rostow, 


Based on the examples of other na- 
tions that have passed through this 
stage, she faces the three choices: 
high mass consumption, military 





QUALITY. 


CLASS 3 FOR 
HIGH PRESSURE 


1323 CHANNING STREET LOS ANGELES 21 


CLASS 2 FOR 
HIGH VELOCITY 


CALIF. MAdison 2-1037 


Seruing Western Tudustry for ouer 40 years. 





aggression, or social reform (which 
in Russia would have to be toward 
increased personal liberty and 
dignity rather than the develop- 
ment of a welfare state in the West- 
ern sense). If we know of these 
alternatives, we may be able to 
determine also the various condi- 
tions and motives that would bring 
about a particular choice by the 
Russian leaders, and we might even 
be able to influence these so that 
the choice is for either of the two 
alternatives that would permit 
peace. 

The Rostow framework offers an 
even better opportunity to deal 
intelligently with those countries 
referred to as the “underdeveloped” 
or the “rapidly developing” nations, 
depending upon who is talking to 
whom. These nations are in Ros- 
tow’s terms, transitional societies, 
and the key to their peacefully 
entering the next stage of growth 
is a strong and enlightened leader- 
ship. The leaders must be able to 
direct the energies and finances of 
the people into sound industrial 
investments rather than toward 
politically popular nationalism. 

Encouragement of industrial de- 
velopment in these countries is the 
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(ss) Tiger Brand — America’s No.1 Wire Rope 


used for more than 50 years 


ON SAUERMAN SLACKLINE CABLEWAY EXCAVATORS 


Low-cost method of digging sand and gravel with a cableway using USS Tiger Brand Wire Rope. Only one operator is needed 


This year Sauerman Bros., Inc. celebrates their fiftieth 
year of building slackline cableway excavators. Back in 
the beginning, engineers at American Steel & Wire de- 
signed and built a special wire rope for them known as 
the “Sauerman Special Excavator Rope.” 

This is a USS Tiger Brand Rope of superior quality 
that combines strength, flexibility and ability to resist 
abrasion, all essential in cableway operation. The rope 
has proved highly satisfactory, and Sauerman has used 
it exclusively during the past 50 years. This application 
shows why a rope that is engineered for the job will last 
longer and reduce your wire rope costs. 

Sauerman Bros., Inc. carries a complete line of Tiger 
Brand Wire Rope for Slackline Cableway Excavators. 
For further information on USS Tiger Brand, write 
American Steel & Wire, Dept. 9203, 614 Superior Ave- 
nue, N.W., Cleveland 13, Ohio. 


USS and Tiger Brand are registered trademarks 
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Why Tiger Brand is your best buy 


1. It is made by a company that maintains the most complete 
research and manufacturing facilities in the steel industry. 

2. It is designed by one of the country’s most capable staffs of 
wire rope engineers. It is serviced by thoroughly experienced 
field representatives always ready with their assistance. 

3. Every type of Tiger Brand Wire Rope is designed for specific 
applications. You get the right rope for the job. 

4. It is made by one company, U. S. Steel, and every step of pro- 
duction, from ore to finished product, is carefully controlled and 
supervised to guarantee one high standard of quality. 

5. Tiger Brand Wire Rope is manufactured by the foremost single 
wire rope producer in the country. 


American Steel & Wire 
Division of 
United States Steel 


Cotumbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal and Iron Division, Fairfield, Ala., Southern Distributors 
United States Stee! Export Company. Distributors Abroad 





stated objective of our technical 
aid programs. We have failed in 
Egypt, for example, not only be- 
cause of our refusal to finance the 
Aswan Dam, but because Nasser, 
until recently, had found it more 
expedient, politically, to push na- 
tionalism and let the power plants 
go. But if we base our relations 
with these countries on Rostow, 
we know that we must apply every 
argument to have the political 
leaders understand the importance 
of industrial investment as a pref- 
erable alternative to national ag- 
grandizement. 

Whether one swallows all of Ros- 
tow or merely nibbles here and 
there, the forthcoming book is an 
important publication and deserves 
thorough study by engineers as 
well as economists and politicians. 
It seems to suggest that the solu- 
tions to our world political prob- 
lems are up to engineers and fi- 
nanciers rather than politicians. It 
is the engineers who build an in- 
dustrial economy and make pos- 


sible further economic growth. The 
majority of the politicians often are 
too inclined to other and more na- 
tionalistic goals. 
© 

Management for the Smaller Com- 
pany, edited by Elizabeth Marting, 
is certainly not tailored to the con- 
sulting engineer firm’s unique prob- 
lems. However, in the sense that 
the consulting firm is a small busi- 
ness, the book does hit frequently 
on topics of interest to owners and 
partners in this professional-busi- 
ness area. Chapters on top man- 
agement control through standard 
practice and job descriptions, per- 
sonnel administration, and man- 
agement development are of par- 
ticular interest. 

Financial problems are covered 
in chapters on budgetary control, 
cost control, and profitability, and 
the tax advantages of various forms 
of business such as the partnership 
and pseudo-corporation. Of consid- 
erable interest is the chapter on 
use of management consultants 





AUTOMATIC RESETTING 


BYPASS ASSEMBLY 


BUCKET STRAINER 
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CYLINDER OPERATED SHUT-OFF VALVES 


TYPICAL MULTI-VALVE FLUIDOMETER SYSTEM 
for a more flexible production schedule 


Multi-valve Fluidometer systems make possible 
a more flexible production schedule by varying 


ANYTHING 
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through a meter can 

be accurately and 
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the size of the batches, or by using the automatic 
resetting control to deliver the same quantity 
time after time. A multi-valve Fluidometer sys- 
tem may be controlled either at the point of use 
or at the Fluidometer control head. Fluidometer 
installations are available either jacketed or un- 
jacketed and are “tailor made” to fit the particu- 
lar job. Tell us your batching problem and let 


us give you our suggestions for solving it. 


FLUIDOMETER 


Bulletin Fl-56 will be sent on request. For 
information on jacketed pipe and fittings write 


for Bulletin J-56. 


HETHERINGTON & BERNER INC. + ENGINEERS-MANUFACTURERS 


710 KENTUCKY AVENUE 
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which might well induce some con- 
sulting engineering firms to take a 
mild dose of their own medicine. 

To the young and growing engi- 
neering firm, this book might well 
be a part of the basic management 
library. The contributing editors 
are a distinguished group of suc- 
cessful businessmen and academic 
specialists. 


cs 
Books Reviewed in This Issue 


Between Earth and Space, by Clyde Orr, 
Jr.; $4.95; The Macmillan Company; New 
York, N. Y. 


Lectures on An Economic Historian’s 
Way of Envisaging the Sweep of Mod- 
ern History, by Walt Whitman Rostow; 
Cambridge University Press. (Publica- 
tion date to be announced. ) 


Management for the Smaller Company, 
edited by Elizabeth Marting; $9.00; 
American Management Association, Inc.; 
New York, N. Y. 


To get your copy of these books, order 
through your local book store, or we will 
order the volumes for you at regular 
publishers’ prices. 


New Technical Books 


Fium Meters, THEIR THEORY AND 
APPLICATION, Research Committee 
on Fluid Meters; ASME, N.Y.; 
$8.00. In the 21 years since this re- 
port was last revised there has been 
a great deal of growth in the science 
of fluid mechanics and a growing 
interest in and need for fluid me- 
tering. No attempt is made to go 
into the fundamentals of fluid me- 
chanics, but the metering methods 
discussed are now based on ration- 
al formrulas and explanations rather 
than empiricism. Since the materi- 
al presented is based on the ex- 
perience of the committee mem- 
bers, it is more practical than theo- 
retical. 

The book opens with a section 
on classification and nomenclature, 
follows with the theory and funda- 
mentals of fluid meters, and con- 
cludes with tables of constants and 
factors useful in fluid metering. It 
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Provincial: 

Rev. Brother Nilus C.F.X. 
Principal: 

Brother Mark C.F.X 


Architect: 
Johnson & Boutin 
Washington, D.C. 


Electrical Engineer: 
Scheibla & Fulford 
Washington, D.C. 


Electrical Contractor: 
Biggs & Kirchner, Inc 
Arlington, Virginia 


Mechanical Engineer: 
Richard L. Lutz 
Washington, D.C. 
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modern time and 
program system at the 
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Wheaton, Maryland. 
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They chose Stromberg’s new Electronic 
Time and Program System 


FEATURES OF STROMBERG SYSTEMS INCLUDE: 


@ Jeweled Master Clock movement with automatically wound 
72-hour spring power reserve. 


Secondary Clocks standard with hourly and 12-hour supervision— 
correction cycles completed in only 60 seconds. 


Program Unit, capable of 1440 signals daily on each 
circuit, immediately resets following power interruption. 


Central operations panel for control of utilities. 


Seven-channel transmitter—one for clock supervision, 
six for program signals. 


@ Installation and maintenance service 
available throughout U.S.A. and Canada. 


A product of the laboratories of one of the largest 
clock manufacturers in the world—YOUR GUARANTEE 
of performance, quality and dependability. 


A complete catalog—TIME AND SIGNAL EQUIPMENT—prepared especially 
for Architects and Engineers—is yours for the asking. 


TIME CORPORATION 


GT MAIN STREET, THOMASTON, CONNECTICUT 
SUBSIDIARY OF GENERAL TIME OORPORATION Sales & Service Offices throughout the U. S. A. 
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also includes an excellent compila- 
tion of references. The gravitation- 
al system of units has been used 
in the development of equations 
and the presentation of physical 
data and the coefficients of differen- 
tial head meters are presented on 
the basis of the pipe Reynolds 
number in the belief that it will 
be more convenient and promote 
international standardization. 


MoperRN Arr CONDITIONING, HEat- 
ING, AND VENTILATING, by Carrier, 
Cherne, Grant and Roberts; Pit- 
man, N.Y.; $12.00. This is the third 
edition of what is considered a 
standard treatise in the field. 
Among the many valuable addi- 
tions are a section on psychrome- 
tric processes; new material on fac- 
tors influencing comfort; and ex- 
panded treatment of basic cycle 
theory, including vapor compres- 
sion processes, cycle modification, 
thermocouples, absorption and ad- 
sorption cycle processes, and air 
cycle. The chapter on the heat 


pump has been expanded and given 
a rigorous theoretical explanation 
along with a sound economic dis- 
cussion of heat pump installation 
pros and cons. The appendix has 
been brought up to date with many 
new tables and a new chapter on 
industrial systems has been added, 
containing material not covered at 
all in previous editions. 


PROCESSING OF THERMOPLASTIC Ma- 
TERIALS, by Ernest C. Bernhardt; 
Reinhold Publishing Corporation, 
N.Y.; $18.00. Although well or- 
ganized, this book does leave some 
gaps in its coverage of fundamental 
theory. Coverage is confined to the 
thermoplastic area of polymer 
processing, without consideration 
for chemical changes which may 
accompany this processing. Also 
neglected are the major chemical 
transformations and _ reactions 
which accompany thermosetting 
processing. 

The volume is divided into three 
major sections. The basic theories 
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of flow behavior, heat transfer and 
thermodynamics, and mixing and 
dispersing are topics comprising 
the section on fundamentals. The 
applications section consists of 
chapters on extrusion, injection 
molding, calendering, mixing and 
dispersing processes, sheet forming 
of hollow articles, and sealing and 
welding of thermoplastics. The 
third section covers processing 
properties and includes data on 
viscous and thermal properties 
which are needed for the design of 
processing equipment. 

Consulting engineers will find 
this work useful for calculating 
and predicting the performance of 
equipment designed for polymer 
processing. Processing data are 
supplied for acrylic, cellulosic, ny- 
lon, polythylene, styrene, and vinyl 
resins. 

J. Mitchell Fain 
Foster D. Snell, Inc. 


ANALYsIs OF LINEAR SysTEMS, by 
David K. Cheng; Addison-Wesley 
Publishing Co., Inc., Reading, 
Mass.; $8.50. This an _ excellent 
textbook on a subject which is be- 
coming more important and ever 
more fascinating as our sciences 
become more complex. A_ great 
many engineering situations are 
linear whether the problems are in 
electrical circuits, mechanical vi- 
bration, heat conduction, motion of 
elastic beams, diffusion of liquids, 
or microwave techniques. The pur- 
pose of the book is twofold; first, 
the formulation of mathematical 
equations that describe the system 
in accordance with physical laws, 
and second, the solution of these 
equations within the appropriate 
limiting conditions. 

The use of Laplace transforms 
in solving linear differential and 
integrodifferential equations is in- 
troduced and developed. Fourier 
series and Fourier integral are re- 
viewed, leading to a discussion of 
the Fourier transforms and the logi- 
cal development of the Laplace 
transforms. However, the author 
establishes his objectivity in fall- 
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Allis-Chalmers introduces... 


New vertical turbine pump- 


Now Allis-Chalmers brings its 85 years of pump experience t | } eC 

to the short-coupled vertical turbine-type field. This addi- 

tion not only rounds out industry’s most complete single ~ 

source for pump installations, it offers many advantages 

wherever liquids are to be pumped. Standard sizes for heads pr 1MNe pu Trip 
up to 400 ft or more, and capacities ranging from 20 to 

8000 gpm. 


Pressures can be increased by simply adding a stage to th At he ow ds 


the existing pump without increasing space requirements. 

Equipment and installation costs are low. Motor and dis- a * 

charge nozzle are supported by a single, small foundation. I } O pri I | 3 ] I )} oa 
There’s no need for suction pipe, interlock controls or prim- 

ing equipment. Allis-Chalmers hollow-shaft motors remove 

the danger of open couplings. 


Allis-Chalmers pump experts will be happy to tell you about this new addi- ’ ae 
tion to an outstanding line. Contact your A-C representative or distributor, : —_ 
to stoy 


or write Allis-Chalmers, General Products Division, Milwaukee 1, Wisconsin. a oreo 


MODERNIZE! 


ALLIS-CHALMERS 


A-1163-GI 











Many advantages — Self-priming + eliminate suction 
piping costs * save space, motor support and dis 
charge nozzle are integral + low first cost + increase 
pressure easily + operate quietly + low maintenance 
with one stuffing box * no motor flooding. 








Cross-section of one 
stage showing arrange 

ment of bowl, wearing ring, 
impeller, shaft and bearings 


_ — ae ge 
Many applications —- Water systems, irrigation, con 
denser systems, bilge and sump service, dry docks, 
fire equipment, filter washing, recirculation, transfer 
pumping, process pumping, cooling condensers and 
diesel engine jackets, air conditioning, caisson and 
mine dewatering, general-purpose pumping 





ing back on the classic solutions 
for those problems where the Lap- 
lace transforms and other sophisti- 
cated calculation methods become 
cumbersome. 


Linear SrrucruRAL ANALYsis, by 
P. B. Morrice; Ronald Press Co., 
N.Y.; $6.00. This volume is a well 
developed discussion of the appli- 
cation of matrix methods to struc- 
tural analysis. As a great deal of 
the work in this field has been done 
in England and on the Continent 
most of this material does not ap- 
pear in any of the usual stand- 
texts. The author 
concerns himself with the studies 


ard American 


of Jenkins and Henderson from the 
civil engineering point of view and 
Argyris and Hunt from the aero- 
nautical engineering point of view. 
The results of the two are not un- 
reasonably similar. The older em- 
pirical and sometimes fallacious 
methods are restated in the more 
complex and accurate forms which 
now are fed so easily into an elec- 


tronic computer for solution. The 
consultant who is interested in 
structural analysis and realizes the 
practical ease with which these 
problems now can be solved elec- 
tronically will find this book a valu- 
able reference. 


AppLieD MECHANICS, Proceedings of 
the Third U.S. National Congress; 
ASME, N.Y.; $20.00. Four invited 
general lectures and 97 technical 
papers, delivered at the Third U.S. 
National Congress of Applied Me- 
chanics in June 1958, are collected 
in this volume. The latter are 
grouped into four broad subject 
categories including a section on 
Dynamics, Vibrations, and Electric 
Waves; Elasticity and Elastic Struc- 
tures; Plasticity, Viscoelastic Flow, 
and Fra¢ture; and Fluid Flow, 
Aerodynamics, and Heat Transfer. 


MECHANICAL IMPEDANCE METHODS 
FOR MECHANICAL VIBRATIONS, an 
ASME Colloquim; ASME, N.Y.; 


$5.50. This volume was published 





DRIP- 
TIGHT 
SHUT-OFF 


with 


ROCKWELL 
BUTTERFLY VALVES 


The matchless new ‘‘Wedge-Lock’’ rubber seating 

provides drip-tight shut-off in Rockwell Butterfly Valves. 

Its unique construction makes leak-proof closure 

sure and safe. Valves can be made with full rubber lining. 
Other advantages—minimum restriction to flow, 

positive manual or automatic control, easier installation 


in less space, minimum maintenance. 


Made in all sizes, in 25-, 50- and 125-lb. service 


in all industrial applications. 
Write for Bulletin 582. 


2469 Eliot Street © 


Fairfield, Conn. 





as a result of the growing interest 
in approaching mechanical vibra- 
tion analysis from a standpoint new 
to mechanical engineers, but old 
to electrical engineers and _physi- 
cists. The approach, the mechani- 
cal impedance concept, is particu- 
larly applicable to the description 
of linear dynamic systems of rather 
high complexity when only limited 
information is desired. 

While some of the material in 
the papers collected is new, the 
major emphasis has been on pre- 
senting available methods and in- 
formation in a form that would be 
of most use to the engineer spe- 
cializing in vibration analysis and 
control. It is a working compilation 
for the practicing engineer. 


TUNNEL ENGINEERING, by Rolt Ham- 
mond; The Macmillan Corpora- 
tion, N.Y.; $11.00 This book is a 
complete survey of present tunnel- 
ing methods, including recent de- 
velopments in the technique which 
may have broader applications, 
such as the Tellurometer for ac- 
curate distant measurements. Par- 
ticular attention is paid to linings, 
the difficulties of tunneling in un- 
favorable strata, and the general 
trend toward mechanization. The 
writing is straightforward and fac- 
tual, but the historical coverage of 
tunneling projects over the years 
up to and including current jobs 
such as the Dartford-Purfleet tun- 
nel (scheduled to be completed in 
1962) makes for interesting, as 
well as informative reading. 


EsTIMATOR’s Pipinc Man Hour 
Manvuat, by John S. Page and Jim 
G. Nation; Gulf Publishing Com- 
pany, Houston, Texas; $7.50. For 
the consultant interested in the cost 
of direct labor for complete fabri- 
cation and installation of process 
piping, this manual is an excellent 
reference. Using productivity ef- 
ficiency and production elements, 
a composite rate can be obtained 
to figure man hours which apply 
with equal validity to almost any 


piping job. — 
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- When classrooms require Air Conditioning 


Uenbill 


YEAR-ROUND 
SYNCRETIZER 





Exclusive Precooler 
WHAT IT IS... WHAT IT DOES 
45° 





The Nesbitt Precooler is a second 
cooling element. It uses water that 
has already cooled the main cooling 
element to cool and dehumidify out- 
door air, increasing the capacity of 
the Year-Round Syncretizer by 
15% to 30%. Consequently, for the 
same cooling load, the Year-Round 
Syncretizer uses smaller water 
quantities. This permits the use of 
smaller, less expensive pipes, insu- 
lation and fittings. In fact, piping 
can be wall hung to eliminate costly 
trenches, crawl spaces and runouts. 
In addition, pumps and chillers are 
smaller, less expensive to install, 
more economical to operate. 
Totally, the exclusive Nesbitt Pre- 
cooler permits system savings of 
hundreds of dollars per classroom 
. and insures greater humidity 
control in warm weather. 


OCTOBER 1959 


to maintain the proper 
thermal environment... 


Wren consulted about air conditioning for new or 
old educational buildings, the engineer can help the 
educator—and himself as well—by recommending 
the system that is tailored to school needs by the 
company with more than 40 years of specialization 
in that field. 

The Nesbitt Year-Round Syncretizer is a unit system. 
Building spaces can be equipped selectively. Only the 
classrooms actually in use need be conditioned. 

Winter and summer it provides heating, cooling, ven- 
tilating, dehumidifying—as desired—under completely 
automatic control, quietly and economically. (In mild 
weather, natural capling with 100% outdoor air gives 
hundreds of hours of comfort without refrigeration. ) 

The Nesbitt Year-Round Syncretizer meets your own 
demands for excellence—and will help educators to meet 
theirs in the coming days of mounting enrollments. Turn 
to your Nesbitt Publication 11-2 and see for yourself 
... or send for a copy today. 


Heating, 
Ventilating and 
Air Conditioning 
Equipment for 
Schools 


Made and sold by John J. Nesbitt, Inc., Philadelphia 36, Pa. 
Sold also by American-Standard, Industrial Division, Detroit 32, Michigan 
In Canada, American-Standard Products (Canada) Ltd. 


225 





For the entire city of Pittsburgh and 69 surrounding communities... 


4-D Wrought Iron Pipe handles corrosive wastes ~ 











tiie: 
Pittsburgh Sewage Treatment Plant 


Joint venture of Allegheny County Sanitary Authority Engineers and Metcalf 
and Eddy, Consulting Engineers, Boston, Massachusetts. 


Installation: Wayne Crouse, Inc., Pittsburgh, Piping and Equipment 


Sauer, Inc., Pittsburgh, Plumbing 
Layne—New York Co., Inc., Pittsburgh, Downshafts . 4 
Architect: Celli-Fiynn, McKeesport, Pennsylvania 
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Final welding on downshafts—Weilders here complete transformation of Spray piping for sludge tank—Strung horizontally through- 
%-inch 4-D Wrought Iron plates into 31-inch O.D. pipe. 4-D’s self-fluxing out nine sludge tanks are 270 lengths of 2-inch corrosion- 
action enables welders to easily produce sound, durable welds by any of resistant 4-D Wrought Iron Pipe. Spray nozzles, installed one foot 
the accepted welding methods. Elasticity of 4-D Wrought Iron prevents apart, are tapped into each pipe run. Nozzles are set on 20- 
cracking during soil shifts or sudden jars in hauling. degree angles and aimed parallel to the sloped flush-down weirs. 
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| in new Pittsburgh Sewage Treatment Plant 


The new $80 million intercepting sewer and 
sewage treatment project in the Greater 
Pittsburgh area is about ready for business. 

Built by the Allegheny County Sanitary ~ 
Authority, the modern system will minimize 
sewage problems for 69 communities in the ~— 
Pittsburgh district. The plant will handle 150 te, = \ ae 
million gallons of raw sewage each day. This lite SN 
in turn will greatly reduce pollution in many a 
parts of the Allegheny, Monongahela and a 
Ohio rivers. 


4-D WROUGHT IRON IN ALL THESE SERVICES 


Hundreds of tons of corrosion-resistant 4-D a 
Wrought Iron are involved in the processing eal ll ak ANE 
Ser : Aligning liquid chlorine lines—One-inch diameter extra-heavy 4-D Wrought 

of raw sewage at the new plant. Piping in Iron Pipe, leading to plant's chlorine room, receives proper alignment prior 
sludge concentration tanks, chimney vents, pean ee oP a corrosive as chiorine piping calls for the piping 
tank car connectors and vertical downshafts, 
as well as force main, effluent, liquid chlorine, pl . ~ Nae 
compressed air, waste, vent and conduit lines 
are all 4-D Wrought Iron. 

Diameter of the 4-D Wrought Iron Piping 
ranges from 1-inch to 36-inch O.D. 


HERE’S WHY THEY USED 4-D WROUGHT IRON 


Wrought Iron’s record of trouble-free service 
in demanding applications is well established. 
4-D does its own job. Rarely needs costly 
protective coatings and wrappings. Success- 
fully resists shock and vibration. Inherent 
elasticity prevents cracking. Long random 
lengths are available. So, fewer joints are re- 
quired. Fewer hangers are needed. And 4-D 
Wrought Iron Pipe does not rely on excessive 
wall thicknesses to ward off corrosion. 


SUMMING UP 


Low cost per year of service is the sum and 

substance of these 4-D virtues. 4-D Wrought —— — 
Iron lasts. Write for our booklet on sewage Coffin for corrosion —This 25-inch diameter 4-D Wrought Iron downshaft 
treatment and disposal installation. A. M. (34” wall) spells doom for aggressive elements contained in corrosive raw 


sewage. 4-D Wrought Iron’s unique composition of glasslike iron silicate fibers 


Byers Co., Clark Bldg., Pittsburgh 22, Pa. entrained in pure base metal, blocks corrosion as soon as it starts. 


(&) BYERS 4-D WROUGHT IRON 


TUBULAR AND FLAT ROLLED PRODUCTS 


™ Corrosion costs you more than Wrought Iron 
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New... bridge railing that lights the roadway 
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Manahawkin (N. J.) Causeway Bridge is America’s first to use the RAILIGHT concept. General Contractor: Conduit & Foundations, Phila., Pa. 


Totally new concept in roadway lighting...General 
Electric luminaires built into Flynn aluminum 
bridge railing 


RAILIGHT™, available from Michael Flynn, makes 
roadway lighting a function of bridge railing. It is 
based on a “‘pet idea’”’ of Dwight R. G. Palmer, New 
Jersey State Highway Commissioner, that was devel- 
oped jointly by General Electric and Flynn in the 
custom-made Manahawkin (N.J.) Causeway Bridge. 


Now in standard units for all roadway installations, 
RAILIGHT simplifies installation, makes driving safer 
and maintenance easier. It gives almost perfect uni- 
formity of illumination along the roadway . . . makes 
it possible to use a light source of low brightness, 
which eliminates glare. All light is reflected and 
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directed across the roadway for improved visibility 
in fog, snow or rain. Only the roadway is lighted, 
for most efficient use of candle power supplied. 


Maintenance for RAILIGHT is greatly simplified, 
because of the accessibility of the luminaires, and the 
quality of the Flynn bridge railing. Non-rusting 
aluminum, it never needs painting. It’s so tough and 
durable, nothing short of an accident can make re- 
placement necessary. What’s more, two men, with 
wrenches as their principal tools, can install light- 
weight Flynn aluminum. No overmanned crews, no 
lift trucks, no cranes are needed. 


Write to Michael Flynn Manufacturing Company’s 
Main Office for additional information on RAILIGHT 
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LUPTON RAILIGHT by MICHAEL FLYNN 








zg 


Steel & Railing erected by Cornell & Co., Inc., Woodbury, N. J. Lighting: General Electric. 


—the far-reaching new concept in aluminum 
bridge railing design and function. Investigate 
all its possibilities and advantages. *Trademark 


FLYNN ALUMINUM 


MICHAEL FLYNN MANUFACTURING COMPANY 


Aluminum Division 





Main Office and Plant: 

700 EAST GODFREY AVENUE, PHILADELPHIA 24, PA............... Fidelity 2-5500 

Sales Offices 

51 EAST 42ND STREET, NEW YORK 17, N.Y.................-- Tel.: YUkon 6-6020 

937 RADCLIFFE ROAD, TOWSON, MD. vr .....Tel.: VAlley 3-2090 Closeup of RAILIGHT installation showin n vie luminaire 
4232 HERSCHEL STREET, DALLAS 19, TEXAS............. Tel.: LAkeside 6-8757 peusaane io eubaal section of Penn anouiiems Gilda valine. You onlay 
Western Plant: City of Industry, Cal. (Los Angeles County) Tel.: CUmberland 3-6407 wide latitude in center panel design. 
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Here’s something you’ve 
never seen before! 


\ 
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“CANT-CLOG” 
SPRAY NOZZLE 


Cuts maintenance costs 
on air washers, cooling towers 


and spray equipment 


Proved in more than three years of serv- 
ice as standard equipment on Carrier aii 
washers, this revolutionary new centri! 
ugal type spray nozzle is now available «: 
a replacement on all makes of spray 
equipment—as caps only or complete 
nozzles. 


It’s self-cleaning. It installs in seconds. 
It’s low in cost. And since the orifice is 
formed in a flexible Buna-N rubber dome. 
erosion normally caused by restricting 
particles is eliminated. You get longe: 
nozzle life, less down-time and better 
equipment performance. 


For ratings and complete information 
on this money-saving new development, 
write Carrier Corporation, Syracuse, N.Y. 
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New Projects 


ARKANSAS 


A. F. Annan, Consulting Engineer 

Hot Springs, Arkansas 

{ Three barns for Oaklawn Jockey Club. 
Concrete block walls, poured gypsum 
roof. (struc., civil, mech., elec.) $200,000. 
Client, Oaklawn Jockey Club. 


Southwestern Engineering Company 
Comfort, Texas 

{Engineer telephone lines, central of- 
fice equipment, and buildings, Arkansas. 
$600,000. Client, Wickes Telephone Co. 


CALIFORNIA 


Everett B. Mansur, Planning Consultant 

San Gabriel, California 

{Comprehensive land use zoning plan 
for Imperial County, California. 
General sketch plan for physical de- 
velopment, asiolies new subdivision 
and zoning ordinances for the City of 
Santa Paula, California. 

{| Master plan for the City of San Buena- 
ventura, California, including studies on 
proposed grade separation for Seaward 
Avenue and the Southern Pacific Rail- 
road and revisions to a freeway inter- 
change; plans for redevelopment of ap- 
proximately 180 acres of hillside prop- 
erty; plans for highways and industrial 
development of a large suburban area. 


Thomas G. Atkinson 

San Diego, California 

{ Pacific Plaza shopping center, San 
Diego. (struc.) $1 million (est.) Client, 
Selden B. Kennedy, Jr., architect. 


John R. Anderson, Structural Engineer 
Pasadena, California 

Precast tilt-up concrete building, 40,- 
000 sq ft, with composition roof, plywood 
sheathing, wood rafters, and _purlins, 
tapered steel girders. Foundation is cast 
in place friction piles. Leasee is Libra- 
scope, Inc., Grand Central Industrial 


Reported 


By Consulting Engineers 


Centre, Glendale, California. (struc., 
civil) $200,000. Client, W. M. Clough, 
Grand Central Industrial Centre. 
Precast tilt-up concrete building, 16,- 
500 sq ft, with composition roof, plywood 
sheathing, wood rafters, bowstring truss- 
es, isolated spread footings. Building in- 
cludes office, toilet facilities, loading plat- 
form. Sacramento, Calif. (struc., civil) 
$68,000. Client, United Parcel Service. 
{Precast tilt-up concrete building, 43,- 
500 sq ft, with composition roof, poured 
gypsum roof deck on bulb tees and steel 
joists, tapered steel girders. Foundation 
is cast in place friction piles. Leasee is 
Continental Products, Inc. Building is 
addition to existing 60,000 sq ft build- 
ing. Grand Central Industrial Centre, 
Glendale, California. (struc., civil) $180,- 
000. Client, William M. Clough, Grand 
Central Industrial Centre. 

{Precast tilt-up concrete building, 11,250 
sq ft, with composition roof, plywood 
sheathing, wood rafters and purlins, 
glued laminated beams and carrying 
beams. Foundation is cast in place fric- 
tion piles. Leasee is American Machine 
and Foundry, Pinspotters, Inc. Building 
is an addition to existing 24,000 sq ft 
tilt-up building. Grand Central Indus- 
trial Centre, Glendale, California. (struc., 
civil) $75,000. Client, American Machine 
and Foundry, Pinspotters, Inc. 

| Arrowhead professional building, San 
Bernardino, California. Two-story, 9000 
sq ft on each floor, with provisions for 
future third story. Steel frame with con- 
crete block shear walls, corruform decks 
on steel joists and beams, composition 
roof on perlite filler on corruform. Foun- 
dation work includes isolated spread foot- 
ings. (struc., civil) $220,000 (est.) Cli- 
ent, Consolidated developers. 

{| Office building, Burlingame, California. 
Two-story, 2500 sq ft on each floor. 
Walls of concrete block and _ porcelain 
wall panels, composition and gravel roof, 
plywood sheathing on wood rafters, long 


span steel joists. Floor is corruform deck 
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THESE AUTHORIZED LIGHTOLIER DISTRIBUTORS 


STOCK PRISMALUX BY LIGHTOLIER 


ALABAMA 

a age Sup. Co. 
ARIZONA 
Phoenix: 

Brown Wholesale Elec. 
CALIFORNIA 

San Francisco: 
California Elec. Sup. Co. 
COLORADO 
Denver: 

Central Elec. Sup. Co. 
CONNECTICUT 
Bridg: 

|. M. “Tower Co., Inc. 
ey Tight & Sup. Co. 
Gana Light 8 Hy Sup. Co. 
United Elec. Sup. Co. 
Stamford: 

hed es 

Wat 

Starbuck 3p Sprague Co. 
Suburban Supply Co. 





ate OF 
COLU: mth 

ae 

Maurice Hee. : Sup. Co. 
National Etec. Wholesalers 
FLORIDA 


saewres 
Farrey’s Whise. Hdwe. Co. 
GEORGIA 


U a: 
Electrical Wholesalers 
Noland Co. 


fame: 
Hart Electric Sup. Co. 
a 
Etengee Elec. See. © 
Englewood Ele yy Co, 
Harlo Elec. Sup. Co. Inc 
eee . Sup. Co 
Metropolitan Elec. Sup. 
Steiner Elec. Co 
= Elec. Sup. Co, 


fe ‘Elec. Sup. Co. 
Rockfo: 
Englewood Elec. Sup. Co. 


Sorimahes Elec. Sup. Co. 
aye 
Way 
Mossman Yarnell Co. 
ary: 
Entiewood Elec. Sup. Co 
South Be 
Englewood Elec Sup. Co. 
IOWA 
Des Moines: 
Weston Lighting, Inc. 
KANSAS 
Kansas C 
| § A foley Elec Co. 
KENTUCKY 
Louisville: 
Henry J. Rueff Co. 
LOUISIANA 


rica W Who 
Erecrical bas jolesalers Inc, 


se 
Interstate | Elec Co. 
MAINE 
Bangor: 
Standard Elec. Co. 
Portland: 
Holmes Elec. Supply Co. 
MARYLAND 
Baltimore: 
Excello Public Serv. Corp. 
Salisbury: 
Artcraft Elec. Sup. Co. 
ee SETTS 
Bost 


Mass. Gas & Elec ae Co. 
Henry L. Wolfers, | 


Worcester. 

Atlantic Elec. Sup. Co. 
Benjamin Elec. Sup. Co. 
MICHIGAN 


‘Oit: 
Madison Elec. Co. 
— Chandelier Co. 
Royalite Co. 


Grand Rapids: 
yon Elec. Sup. Co. 


Jackso 
Kfectric Wholesale Sup. Co. 
— Elec. Co. 


Schmerh m Elec 

Standard Elec. hy Co. 

MINN EIOE A 

Northern Elec. Sup. Co. 

Minneapolis: 

Charles A. Anderson & Co. 

Northiand Elec. Sup. Co. 
it. Paul: 

Lax Elec. Co. 

MISSOURI 

Kansas City: 

Glasco Elec. 


Great Falls: 
Glacier State Elec. 
SBE ASEA 
White Elec. 


Omaba: 
Electric Fix. & Sup. Co. 
i 


Western Elec. Dists. Co. 
NEW HAMPSHIRE 
Portsmouth: 
Mass. Gas & Elec. Light Co. 
NEW JERSEY 

antic City: 
Franklin Elec. Sup. Co. 
Cherry Hill- 
Delaware Township: 
Flynn’s Camden Elec. Fix. Co. 
pid MEXICO 
fhe Lighting and Main. Co. 
NEW YORK 


Binghamton: 
Freije Elec. Sup. Co. 
Buffalo: 

lo pee Light Co. Inc. 


Niagera 
Wysen Supplies inc. 
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I neaphhoet eepsie: 
. Co. 


Roches. 

lowe Eiectric Sup. Co. 
yracu: 

uperior “Elec. Corp. 





pron bedl CAROLINA 
th 

Independent Elec. Sup. Co. 
Durbam 


Noland Go, 
Greensb 
Elec. Su. i‘ Equip. Co. 
Kinsto 
Kinston 1 Elec 
Winston Salem: 
jand Co. 


NORTH DAKOTA 


Sok oy 
_Northwest Elec. Sup. Inc. 


OHIO 
Akron 
bs Sacks Elec. Sup. Co. 
nto’ 
Electric ‘Sales Co. 


F. D. Lawrence Electric Co, 
Richards JL aig Sup. Co. 
Cleve 

The H. ston Ly iy Co. 
Midland Elec. Co. 

Colu vahaay 

Elgee Elec. Co. 

Dey Lowe Elec. Co. 


Dueliman Elec. Co. 

Springfield: 

The W. W. Elec. Co. 

Toledo: 

Gross Elec. Fix, Co. 

Youngstown: 

Mart industries 

OKLAHOMA 

Oklahoma City: 

Elec. Sup. of Oklahoma 

OREGON 
'ortland: 

Baker-Barkon Co. 

Malloy Robinson Co. 

PENNSYLVANIA 

nd A 

Coleman Elec. Co. 
Erie: 

Kraus Elec. Co. 
arrisOurg: 

Fivorescent Sup. Co. 
‘azleton. 

Power Elec. Co. Inc. 

Kingston: 

anthracite Elec. 

New 

Midwestern Elec. Co. 
A 

Ace Lighting ¢ 

Gold Seal Ele. ‘tw. ‘Co. 

par doce ix 


Pitt: 

Allied Elec ‘Sup. Co. 
Argo Lite Studios 
Scranton: 

Lewis & Reif, Inc. 
Unionto 

Pioneer Electric Dist. 
RHODE ISLAND 
Pawtucket: 

pat oe, a. Co. 


Pro 
Leavitt Colson Co. 
sou TH CAROL INA 
Eanitl Elec. Sup. 

jand Co. 
Gon ville: 
Sullivan Hdwe. Co. 
SOUTH DAKOTA 
Watertown: 
J. H. Larson Elec. Co. 
Se 
Nashville Elec, Sup. Co. 
Tee 


southern Electric Sup. Co, 


las: 
fen — Sup. Co. 
Fr. Wo 
Anderson Fixture Co. 


Gross ‘Electric Supply 
Marlin Associates 

Southern Electric Supply Co. 
Lubbock: 
Homer G. Maney & Co. 

San Anton 
Southern tout. Co. 
Strauss-Frank Co. 


UTAH 

Salt Lake City: 
Artistic Lighting 
VIRGINA 
Arlingto: 

Motard co "Elec Sup. Co. Inc. 


pose 2e 
Mid- State lec. Sup. Co., Inc. 


OO @: 
Noland Co. 
WEST VIRGINIA 
Huntington: 
West Virginia Elec. Co. 
W beeling: 
The Front Co. 
WISCONSIN 
Appleton: 
Moe 7s dna Co 
Eau Clair 
LL. H. Hobbs Sup. Co. 
Standard Elec. Sup 
TASINGTON 
eatt) 
Seattle ‘Lighting Fix. Co. 
ALASKA 


Anchorage: 
Northern ‘Supply Co. 


po eke 

L. 0. G. omg Inc. 
The Gray Ele 

Union Electric Sup. Lt. 


Quebec City 
la Ge Martineau Electric Co. 


Tor 
Revere Elec, Dis' 
Toronto Ltg. Studios 


HAWAII 
Honolulu: 
Hawaiian Light & Sup. Co. 





The specification: 
PRISMALUX by LIGHTOLIER 


NEW-—one-piece lens-and-diffuser.with low brightness bottom and 
luminous diffuser sides to provide glare-free illumination and mini- 
mum brightness contrast. Coupled with styling that is crisp and 
clean, construction that is rugged and trouble free—Prismalux is an 
excellent specification for stores, offices, schools and other critical 
lighting applications. In two, three and four light widths, four and 
eight foot lengths, surface or stem mounted. 


SPV 
= 


The fine-textured prismatic lens 
floods low-brightness_illumina- 
tion downward. The low-bright- 
ness diffuser sides send soft light 
out across ceilings, reduce 
brightness contrasts. 





























For maximum rigidity, the com- 
bination lens-diffuser is sup- 
ported along its full length. 
Safety hinges permit access from 
either side of lens diffuser, can- 
not be accidentally dislodged. 


Gii—. —— Aa / 


To learn more about Prismalux by Lightolier, write today for a complete brochure to Dept. CE-109 


1.1 CS I-i 


Jersey City 5, New Jersey 








TOLIER 


Showrooms: New York, Chicago, Dallas, Los Angeles 
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In home or office, school or 
hospital, today’s efficiency 

is measured in terms of | 
swift communication. 


The location of a Couch 
Private Telephone at strategic points 


within 


making working hours count for more. 


Whether in admitting a visitor, sum- 
moning an associate, or consulting 


with a 


internal telephone system brings 
immediate results in promptness, in 
time saving, in the elimination of 
countless extra steps, and in over- 
all economy. 


~ 


 ) 


Couch man 





Un °° 
the et 


..- IT’S FOR YOU! 


i 


2 
sexy 0 


‘ 


lA 













‘ 
G 





a building is an effectual way of 





remote department, this 


- 


Dy) DL 


= ~)) 
=) 


ufactures a variety of systems to cover 


requirements ranging from two stations up to 200. 


Designed as 


self-contained inter-communication units, 


Couch Private Telephone Systems provide consistent 


service and 





satisfaction. 


Write for Bulletin 133 A 


Company, Inc. 


3 Arlington Street North Quincy, Mass. 





on steel joists. Footings are isolated 
spread footings and continuous wall foot- 
ings. Leasee is Hancock Insurance Com- 
pany. (struc.) $80,000. Client, George 
F. Schreiber, architect. 


M. A. Nishkian & Company 

Long Beach, California 

{Design two water plants and water 
distribution system at Long Beach Har- 
bor to combat sinking of harbor area. 
Client, City of Long Beach. 

{Laundry and heating plant. Client, 
Harbor General Hospital, Torrance, Calif. 
{Compressor station No. 6. Client, City 
of Long Beach Gas Department. 
{Central heating plant, civic center. 
Client, Bellflower, California. 

{Jet fuel storage facility. Client, Naval 
Island, California (San Diego). 
{Heating plant. Client, Camp Pendle- 
ton, California. 

{Plans and specifications for 90-bed 
chronic disease unit for Rancho Los Ami- 
gos Hospital, Downey, Calif. $1,091,144. 


COLORADO 


Kolstad & Leffler (Joint Venture) 

Colorado Springs, Colorado 

{ Repair electrical distribution system, 
Ent Air Force Base, Colorado Springs, 
Colorado. Project involves street light- 
ing, primary and secondary underground 
distribution, primary and secondary aerial 
distribution, and emergency power to 
several buildings. (elec.) $204,764. 
Client, U.S. Air Force. 

{| Modify emergency power center at 
Ent Air Force Base, Colorado Springs, 
Colorado. Project involves installation of 
about 500 kw of diesel generating equip- 
ment and additional feeders. (elec. ) 
$125,000. Client, U.S. Air Force. 


Everett B. Mansur, Planning Consultant 

San Gabriel, California 

{| Off-street parking study and plan for 
the City of Boulder, Colorado. 


Van Sickle Associates, Inc. 

Denver, Colorado 

{ Preliminary engineering feasibility 
studies for the Rocky Mountain Power 
Co., Colorado. Special features include 
two identical power plants with impulse 
wheels designed for a maximum head of 
nearly 1400 feet each, 


CONNECTICUT 


van Zelm, Heywood and Shadford 

West Hartford, Connecticut 

| New residential colleges, Yale Univer- 
sity, New Haven, Connecticut. (mech., 
elec.:) $6.1 million. Client, Eero Saarinen 
and Associates. 

{ East Catholic high school, Manchester, 
Connecticut. (mech., elec.) $2 million. 
Client, Wilkins and Stecker, architects. 

{ First New Haven National Bank, New 
Haven, Conn. (mech., elec.) $4 million. 
Client, Office of Douglas Orr, architect. 
{Chase Hall extension, U.S. Coast 
Guard Academy, New London, Connecti- 
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MODERN BOILERS MATCH 
MODERN SCHOOL DESIGN 











ARCHITECTS: 
Ketchum, Gina & Sharp, New York, N.Y. 
ENGINEERS: ’ P 3 ‘ 
Cosentino Associates, New York, N.Y. Rips unit — a - perenne nina _o 
GENERAL CONTRACTOR: the new trend in school design and is matched in 
Bregman Construction Co., New York, N.Y. modernity by its heating plant. 
PLUMBING & HEATING CONTRACTOR: The ten buildings are heated with two Weil-McLain 
Fie FE: SERS Sith, NN, A HR44-12 Boilers, developing 162 HP. The boilers supply 
CTNESTSR: a forced hot water system circulating through under- 
Joseph H. Young Co., Malden, Mass. es 
ground piping. 
Weil-McLain “HR” Boilers are cast iron sectional 





units, with all the advantages inherent in this type of 
construction. They are designed specifically to develop 
the economies possible with horizontal rotary oil burners 
using low-cost heavy oils. The large firebox creates 
better combustion conditions and maximum radiant 
heat transmission... complete combustion chamber data 
is available for each size boiler and type of burner. 
Balanced flue gas travel assures equal distribution of 
heat to all secondary heating surfaces. Generous water- 
ways permit rapid, efficient water circulation. 

Correct installation of the burner is made easy by a 
special steel front plate and the high base eliminates 
need for a high brick foundation. 


Send for Bulletin C-188. For other Weil-McLain Gas 
and Oil Boilers, see Engineers’ Product File or Sweet’s 
Architectural File. 


“i ee 3 
Weil-McLain “HR” Boilers “a Ba c 
are available with 
Certified Ratings of 


885,000—2,942,500 BTU/hr. HEAVY DUTY BOILERS FOR 
HORIZONTAL ROTARY OIL BURNERS 





WEIL: McLAIN WEIL-McLAIN COMPANY 


BOILERS RADIATORS MICHIGAN CITY, INDIANA 





Address literature requests to Dept. DD-109 
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Slope to Drain and Insulate 
the Roof -both in one 


operation with ; 
Permal ite 


PERLITE AGGREGATE 
INSULATING CONCRETE 


cut. (mech., elec.) $1,434,000. Client, 
Office of Douglas Orr, architect. 


Loomis and Loomis 

Windsor, Connecticut 

{ Hartford General Tire office and ware- 
house, Hartford, Connecticut. (struc. ) 
$130,000. Client, Adam & Lee, arch. 

{| Sacred Heart rectory, Torrington, Con- 
necticut. (struc.) $100,000. Client, Ed- 
ward Bushka, architect. 

| East Catholic high school, Manchester, 
Connecticut. (struc.) $2 million. Client, 
Wilkins & Steckor, architects. 


DISTRICT OF COLUMBIA 


Herbert Manuccia, P.E. and Associates 
Washington, D.C. 

{ Demolition of theatre, and loft build- 
ings, automobile parking area, including 
alterations to interior of store, Washing- 
ton, D.C. (struc., civil, mech., elec.) 
$150,000. Client, Lansburgh’s Depart- 


ment Store. 
AIR SPACE OR ‘ 
HIGHLY COMPRESSIBLE 


FLORIDA 
EXPANSION JOINT 


PERMALITE INSULATING 
CONCRETE FILL 


curt costs, roo...no need to steel-trowel the 
structural concrete deck; just rough-screed it to 
proper thickness. Permalite Insulating Concrete 
makes perfect bond. 


HIGH INSULATING VatuE. A 2” thickness of Permalite 
Insulating Concrete gives insulation equal to 1” 
of rigid insulation board. 


EASILY SLOPED TO DRAIN. Simple to slope from 2” 
minimum thickness to any thickness desired. 
Permalite Insulating Concrete can also be used 
for quick and easy forming of cants and saddles. 


EXCELLENT STRENGTH Permalite Insulating Concrete 
is far stronger than other conventional insulating 
materials. 


Fire-sare—can’t burn... gives greater fire resist- 
ance than any other type of insulation. 


PERMANENT—Can’t rot or decay; termite- and 
vermin-proof. 


RooFING approvat—All major roofing manufac- 
turers approve properly installed Permalite 
Insulating Concrete as a base for 20-year bonded 
roofs. 


Mp des Se ae 
See your Sweets File, or write for complete information. 


| PERLITE DEPARTMENT, GREAT LAKES CARBON CORPORATION 


612 So. Flower Street, Los Angeles 17, California 





David E. Russell 

Jacksonville, Florida 

 Degasifiers for three water plants, 
Jacksonville Naval Air Siation. (mech. ) 
$44,000. Client, U.S. Navy. 

{Twelve miscellaneous projects. (mech., 
elec.) Client, U.S. Navy. 


Sanders & Associates, Inc. 

Pensacola, Florida 

fi Hydraulic land fill, Pensacola Beach. 
(civil) $113,000 (est.) Client, Santa 
Rosa Island Authority. 


U. D. Gosselin, Consulting Engineer 

Ocala, Florida 

{| Reinforced concrete, concrete block 
spandrels, citrus oil recovery facility, 
alteration and addition. (struc., civil) 
$6000. Client, Libby, McNeill & Libby. 


Jas. Gamble Rogers, Lovelock & Fritz 
Winter Park, Florida 

{ Apartment buildings (cooperative), 
Winter Park, Florida. (civil, struc., 
mech., elec.) $1.8 million. Client, Mayell 
Enterprises. 

f Apartment buildings (cooperative), 
Palm Beach, Florida. (civil, struc., mech., 
elec., arch.) $1 million. Client, Mayell 
Enterprises. 

{| Lucie County courthouse and jail, Fort 
Pierce, Florida. Separate buildings joined 
by a bridge, both have steel frames, 
limestone exterior walls, concrete block 
back-up. Bar joists in courthouse, two- 
way slab in jail. Two elevators, alumi- 
num windows, air conditioning. $1.5 
million. Client, St. Lucie County, Florida. 
{ Brookshire elementary school, Orlando, 
Florida. (civil, struc., mech., elec., arch. ) 
$175,000. Client, Orange County School 
Board. 

{| Commercial Bank, Fort Pierce, Florida. 
Concrete frame, concrete blocks, stucco, 
ornamental tile. Two vaults, air condi- 
tioning, terrazzo, and carpeted floors, 
asphalt paving. (civil, struc., mech., 


CONSULTING ENGINEER 








CONVAGTS AR WISIBLE! 
SAF-T-VUE CIRCUIT BREAKER 


You can see the © Saf-T-Vue* offers breaker convenience with 


maximum safety. 
contacts at a glance e Saf-T-Vue is suitable for use where plant 
safety codes require visible contacts. 

e Saf-T-Vue is available in frame sizes E, EH, 
F, G, J, JK, K, JKL, KL and LM. Only from 
Westinghouse can you get the right breaker 
for every application. 

For complete information on this new Westing- 

house development, contact your nearby West- 

inghouse sales office or distributor, or write 

Westinghouse Electric Corporation, Standard 


Control Division, Beaver, Pennsylvania. 3-30308 


*Trade-Mark 
Westinghouse... 


Pioneer, Developer and Leader of the Circuit Breaker Industry 
You CAN BE SURE...1F ITS 


Westinghouse 


WATCH WESTINGHOUSE LUCILLE BALL-DES! ARNAZT SHOWS CBS Ty FRIDAYS 





END WATER LEVEL WORRIES 


in those medium pressure boilers 


Here’s the great combination that takes all the worries and troubles 
out of water level and feed pump control for the many medium 
pressure boilers—boilers with steam pressures up to 150 psi. 

The drawing shows the simple hook-up. McDonnell No. 150 
controls the boiler feed as it should be controlled—directly from the 
boiler water level. This holds the water level within the close lim- 
its that assure maximum steaming efficiency and fuel economy. 
Any deficiency in the returns is at once replaced by the McDonnell 
No.27TA Make-up Water Feeder installed on the receiver. 

An extra switch on the No. 150 provides circuits for cutting off 
burner and sounding low water alarm—a final safeguard from 
emergency conditions such as current interruption in the pump 
circuit or failure of make-up supply. 


Ask for. engineering data covering all conditions. For 
boilers up to 250 psi. ask about the new 92 Series 
Pump Control. 


MCDONNELL & MILLER, Inc. 
3500D N. Spaulding Ave. 
Chicago 18, Ill. 


MSDONNELL 
No. 150 
PUMP CONTROL 


? M&Donnell No. 150 Control The most widely used, 
f time proved control 

Condensate Return Main of its type—for boilers 
a up to 150 psi. Under- 
writers’ Listed. Has 

~ Condensate Receiver two mercury switches 

Ot ; oe —one for controlling 
Burner— > & fat 4 Cold Water feed pump and one for 
Motor Control ~~ le of Supply low water cut-off and 
Fe} : alarm. Packless con- 


Vent Y 


fv LAA 
Boiler Feed Pump \ struction features 


Low Weer heavy monel sylphon. 


Cut-Off Switch leads have 
porcelain bead insu- 
lation. Also available 
with water column 
type body—No. 157. 


MSDONNELL No.27TA 
MAKE-UP WATER FEEDER 


Has large water feeding capacity which per- 
mits locating the No.27TAat a relatively low 
point on the receiving tank; this provides ade- 
quate space for return condensate, preventing 
wasteful overflow. Sturdy construction with- 
stands turbulence in receiver. For tank pres- 
sures to 35 lbs., water supply pressures to 100 
Ibs. McDonnell Make-up Feeders also include 
flange-mounted types. 


ASDONWEDL 
Wider Leal Chitiol 


Boiler Water Feeders © Low Water Fuel Cut-Offs «© Pump Controllers ¢ Relief Valves 
Flow Switches ¢ Related Liquid Level Controls for Tanks, Stills, Air Conditioning Systems 
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elec., arch.) $160,000. Client, Commer- 
cial Bank, Fort Pierce, Fla. 

{ lst National Bank, Eau Gallie, Florida. 
Concrete frame, concrete blocks, stucco, 
ornamental tile, two vaults, air condi- 
tioning, terrazzo and vinyl floors, asphalt 
paving. (civil, struc., mech., elec., arch. ) 
$240,000. Client, Ist IN stional Bank. 


GEORGIA 


Drake and Funsten 

Atlanta, Georgia 

{| Stein Printing Plant, Atlanta, Georgia. 
(civil, struc., mech., elec.) $700,000. 
Client, Stein Printing Company. 

{| Graphic Arts Services Company, At- 
lanta, Georgia. (civil, struc., mech., 
elec.) $60,000. Client, Graphic Arts 
Services Company. 

{ Quality Brands, Inc., Atlanta, Georgia. 
(civil, struc., mech., elec.) $100,000. 
Client, Dave Meyer. 

{| Storage tanks, Lockheed Aircraft Corp., 
Marietta, Georgia. (civil, struc., mech., 
elec.) $10,000. Client, Lockheed Air- 
Craft Corp. 

{Forsyth Baptist Church, Forsyth, 
Georgia. (civil, struc., mech., elec.) $35,- 
000, Client, Forsyth Baptist Church. 

{ Fannin County gymnasiums, Fannin 
County, Georgia. (civil, struc., mech., 
elec.) $400,000. Client, Fannin County 
Board of Education. 

{ Industrial development. (civil, struc. ) 
$100,000. Client, Jack Stein. 


IDAHO 


Johnson & Underkofler 

Nampa, Idaho 

{ Preliminary study, plans and_ specifi- 
cations, and resident inspection of mu- 
nicipal water system improvement proj- 
ect, including additional well supply, 
storage facilities, and distribution mains. 
Mountain Home, Idaho. $100,000. Client, 
City of Mountain Home. 


ILLINOIS 


Stanley Engineering Company 

Muscatine, Iowa 

{Chicago South Expressway structures 
at 5lst Street and 47th Street for Fed- 
eral aid Interstate 94. (struc.) $890,000. 
Client, State of Illinois Department of 
Public Works and Buildings. 


R. W. Robinson and Associates 

South Holland, Illinois 

{| System of water mains. (civil) $154,- 
376. Client, South Holland, Illinois. 
{Pump house and piping. (civil) $46,- 
501. Client, South Holland, Illinois. 

{| Prestressed reservoir (1 mg). (civil) 
$66,450. Client, South Holland, Illinois. 
{| Prestressed reservoir (2 mg) (civil) 
$112,400. Client, Riverdale, Illinois. 
Pump house and piping. (civil) $119,- 
295. Client, Riverdale, Illinois. 

{| Water main extensions. (civil) $76,- 
900. Client, Riverdale, Illinois. 

{, Subdivision layouts and offsite improve- 
ments. (civil) $10 million. Clients, Pace- 
setter Homes Central Construction, Wm. 
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a 
WESTINGHOUSE 
As OL TOR CHANT GRLAKER 





PREVENTS NUISANCE TRIPPING 
AMBIENT-COMPENSATING BREAKER 


No worry where extreme ¢ Ambient compensation prevents the breaker 


from derating the conductors. 

temperature changes exist e Ambient compensation provides insurance 
against current interrupting due to false high- 
temperature influences. 

e Ambient-compensating breakers, exclusive 
with Westinghouse, are available in all frame 
sizes. Only from Westinghouse can you get 
the right breaker for every application. 

For complete information on this new Westing- 

house development, contact your nearby West- 

inghouse sales office or distributor, or write 

Westinghouse Electric Corporation, Standard 

Control Division, Beaver, Pennsylvania. 5-30309 


Westinghouse ... 
Pioneer, Developer and Leader of the Circuit Breaker Industry 


YOU CAN BE SURE...1F ITS 


Westinghouse 


WATCH WESTINGHOUSE LUCILLE BALL-OES! ARNAZ SHOWS CBS TY FRIDAYS 
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ak 


Sol 








For any small-scale continuous dry grinding or pulverizing 
problem (such as is found in a pilot plant, laboratory or 
small commercial process) the Hardinge dry grinding unit 
is the solution. Completely self-contained and portable, this 
unit requires only power connections to be placed in opera- 
tion. Includes Constant-Weight Feeder, “Electric Ear” grind- 
ing control, Conical Mill, “Gyrotor” Air Classifier, product 
collector and dust collector. 








[For WET GRINDING 





Hardinge builds a 
similar unit (right) for 
small-scale wet-grinding 
applications. The 
“package” includes 
mill, classifier, feeder, 
“Electric Ear”, and 
launders. 


Bulletin AH-448-64 


HEARDINGE 


COMPANY, INCORPORATED 


YORK, PENNSYLVANIA + 240 ARCH ST. * Main Office and Works 
Mew York - Toronto - Chicago - Hibbing - Houston - Salt Lake City - San Francisco - Birmingham - Jacksonville Beach 
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A. Chapman & Company, Richard L. 
Hoekstra & Co., Jolly Homes, Inc., VAL 
Gardens Construction Corp., and Toepfer 
Construction Corp. 

{ Fluorescent street lighting. (elec.) 
$207,380. Client, Harvey, Illincis. 

{ Sewage plant. $350,000. Client, Metro- 
politan Sanitary District, Chicago. 


The Engineers Collaborative 

Chicago, Illinois 

{| Cantilevered saddle type hyperbolic 
paraboloid roof and foundations for 
cleaning plant, Chicago, Ill. (struc.) 
$75,000. Client, Pride Cleaners, Gerald 
A. Siegwart, architect. 

Factory building and office building, 
structural steel rigid frames, Skokie, Illi- 
nois. (struc.) $150,000. Client, Meyer 
Brothers, Robert C. Swanson, architect. 

{| Skokie postoffice, structural steel frame, 
precast concrete floor, Skokie, Tlinois. 
(struc.) $200,000. Client, Robert Stau- 
ber, architect. 

{| Warehouse and office building, struc- 
tural steel frame, Bensenville, Illinois. 
(struc.) $200,000. Client, Robert Stau- 
ber, architect. 


IOWA 


Stanley Engineering Company 

Muscatine, Iowa 

{ Utility improvements. State University 
of Iowa, Iowa City. University power 
plant and steam distribution system; 
water plant repairs; additional water 
supply and storage. (struc., civil, mech., 
elec.) $1,660,000. Client, Iowa State 
Board of Regents. 

{| Sewage treatment plant improvements, 
Waterloo, Iowa. Piping, new intermedi- 
ate pumping station, and clarifier modi- 
fications. (struc., civil, mech., elec.) 
$180,000. Client, City of Waterloo, Iowa. 
| West Waterloo sanitary system, Water- 
loo, Iowa. Sewers, force main, and pump- 
ing station. (struc., civil, mech., elec.) 
$250,000. Client, City of Waterloo, Iowa. 


KENTUCKY 


Ralph J. Lofquist Co. 

Chicago, Illinois 

| Coal processing plant, Dawson Springs, 
Kentucky. (struc., mech., elec.) $125,- 
000. Client, Six Seam Company. 


MARYLAND 


Herbert Manuccia, P.E. and Associates 
Washington, D.C. 

{| Four blast resistant test buildings, Elk- 
ton, Maryland. (struc.) $240,000. Client, 
Thiokol Chemical Company. 


Nathan C. Hale Associates 

Falls Church, Virginia 

{| Transportation shop, Andrews Air Force 
Base, Camp Springs, Maryland. (civil, 
struc., mech., elec.) $200,000. Client, 
the U.S. Army Corps of Engineers. 

{ Parachute loft and shop, Andrews Air 
Force Base, Camp Springs, Maryland. 
(civil, struc., mech., elec.) $200,000. 
Client, the U.S. Army Corps of Engineers. 


CONSULTING ENGINEER 





NVERRUOPTS (9,000 AMPS 
MARK 75 CIRCUIT BREAKER 


High interrupting Capacity e Mark 75* breaker is ideal for use in network 


systems. 
in standard frame sizes ¢ Mark 75 breaker is UL approved. 

© Mark 75 breaker is available at only a frac- 
tion of the cost of other high interrupting 
capacity breakers . . . and comes in the same 
sizes and is interchangeable with the standard 
line of Westinghouse AB breakers. 

@ Mark 75 breaker is available now in frame 
sizes HF, HK, HKL and HLM. Only from 
Westinghouse can you get the right breaker 
for every application. 

For complete information on this new Westing- 

house development, contact your nearby West- 

inghouse sales office or distributor, or write 

Westinghouse Electric Corporation, Standard 

Control Division, Beaver, Pennsylvania. 3-3030s 


*Trade-Mark 
Westinghouse .. . 


Pioneer, Developer and Leader of the Circuit Breaker Industry 
You CAN BE SURE...1F ITS 


Westinghouse 


WATCH ‘WESTINGHOUSE LUCILLE BALL-OES! ARNAZ SHOWS CBS TY FRIDAYS 





———— EASY OPERATION with 


patented SIDEWINDER 
manual or automatic 
operators 


CHEVRON PACKING. No 


adjusting or replacing 


NYLON BEARINGS Outlast 


bronze 5 to 1 
ONE PIECE SHAFTS. Heavy duty 


size for true 150 Ib. continuous 
service. Corrosion resistant. 


MASSACHUSETTS 


Loomis and Loomis 

Windsor, Connecticut 

{| Greenaway-Cherokee School, Spring- 
field, Massachusetts. (struc.) $500,000. 
Client, Elroy Webber, architect. 


MICHIGAN 


Finkbeiner, Pettis & Strout 

Toledo, Ohio 

{ Preliminary report — water treatment 
plant improvements, Dundee, Michigan. 
(struc., civil, mech., elec.) Client, Vil- 
lage of Dundee. 


Tonne Engineering Company 

Hancock, Michigan 

| New Gogebic county jail, one-story, 40- 
man jail with offices, garage, and sher- 
iff's home. $200,000 (est. ) 


Jones, Henry & Williams 

Toledo, Ohio 

{Ground water survey, development of 
well field, extensions to water distribu- 


tion system, Cadillac, Michigan. (civil) 
$1 million. Client, Cadillac, Michigan. 
Ground water survey, development of 
well field, extensions to water distribu- 
tion system, and investigate need for 
additional treatment capacity, Owosso, 
Michigan. (civil) $1.4 million. Client, 
Owosso, Michigan. 

Complete plans and specifications for 
sewage treatment plant and sewerage 
system. (civil) $1.7 million. Client, 
Springfield, Michigan. 


STREAMLINED DISCS. Corrosion 
resistant, husky and smooth, 
Minimum turbulence. 


INTEGRAL SEAT and BODY. Seat 


never needs replacing 


SAVES WEIGHT and SPACE ... smaller 


face-to-face dimensions 
MINNESOTA 


FOR 150% PSIG at 200 F 


7 important features help 
solve valving problems 


The MONOFLANGE MARK TZ is built for tight shut-off at 150 
lbs., is ideal for throttling service, and versatile in application. 


This is a Henry Pratt Market Oriented product... ALL NEW... 
built to answer industry's specific needs for this type of valve. 


Pfeifer and Shultz 

Minneapolis, Minnesota 

Three mg water storage reservoir, New 
Ulm, Minnesota. $147,000. 


MISSOURI 


Larkin & Associates 

Kansas City, Missouri 

| Nine-acre, two-cell raw sewage lagoon. 
Client, City of Weston, Missouri. 


MONTANA 


T. T. Heberly, Electrical Engineer 

Havre, Montana 

| Design and construction of 1400-mile 
rural telephone system involving four un- 
attended dial central offices. $1.3 mil- 
lion. Client, Triangle Telephone Coopera- 
tive Association, Inc. 

You will want the new MONOFLANGE MARK 
II Catalog. Write for your copy of bulletin 10-J. NEW YORK 

Slocum & Fuller 

New York, New York 

{| State training school, Goshen, New 
York. (mech., elec.) $1.8 million. Client, 
Reginald E. Marsh. 

| West 33rd Street office building, New 
York, New York. (mech., elec.) $3.5 
million. Client, Kahn & Jacobs. 

/ American Red Cross building, Lincoln 
Square, New York City, New York. 


Monoflange MK-II 


RUBBER SEAT BUTTERFLY VALVE 


Creative 
Engineering for 
Fluid Systems 


HENRY PRATT COMPANY 
319 W. VAN BUREN ST., CHICAGO 7, ILL. 


Representatives in Principal Cities 
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They look light... 
and they are light... 
so they’re easy to install 


...and they’re strong! 


(is8) AmBridge Steel Joists 


USS AmBridge Steel Joists—standard 
and longspan—provide strong, light- 
weight and economical construction suit- 
able for most any type of floor, roof and 
ceiling. Their underslung, open-web de- 
sign provides for maximum headroom 
and accommodates the passage of pipes, 
ducts and conduits in any direction. 
Their ease and simplicity of erection cuts 
installation time. And once erected and 
bridged, they immediately furnish a safe 
working platform for other trades. 

For more information about the time- 
and money-saving advantages of USS 
AmBridge Steel Joists, ask for a free 
copy of our new 40-page catalog. 


USS is a registered trademark 


American Bridge 
Division of 
United States Steel 


General Offices: 525 William Penn Place, Pittsburgh, Pa 


Contracting Offices in: Ambridge ¢ Atlanta « Baltimore e« 
Birmingham ¢ Boston « Chicago e Cincinnati ¢ Cleveland e Dallas 
¢ Denver @ Detroit « Elmira « Gary « Harrisburg, Pa. « Houston « 
Los Angeles e Memphis « Minneapolis « New York « Orange, 
Texas ¢ Philadelphia © Pittsburgh « Portland, Ore. « Roanoke « 
St. Louis ¢ San Francisco « Trenton « United States Steel Export 
Company, New York 





NEW THIN Remote Roomaire. 


Conditioners by Young 
S) 


CHOOSE FROM 16 UNITS 
. .» 4 MODELS IN 4 SIZES 


When you specify Remote Room- 
aire Conditioners by Young, you 
are providing year ’round comfort 
for individual rooms of multi-room 
installations. Both beauty and per- 
formance are combined in a quality 
unit by engineers known for their 
continuing research in air condi- 
tioning, heating and cooling. 
Available in four types and sizes, 
individually controlled Roomaire 
conditioners are ideal for use in 
office buildings, hotels, apartments, 
schools, and homes. 


TYPE F (Free Standing) TYPE CF (Concealed Free 

—Cabinets are less than Standing) — Designed 

9” deep and only 25” for built-in installation 

high. Unit is very ac- directly below a window 

cessible for maintenance. sill or back of a finished 
wall panel. 





Here are some of 
the ROOMAIRE feature points 


) New slim design Free Standing 
models less than 9” deep 

é) Entire cabinet easily removed to 
make electrical and piping hook- 
up. After unit is completely in 
stalled cabinet can then be: put in 
elteras 
Multi-blade fan circulates air quiet 
ly and evenly Fan and motor 
assembly easily removed and te 
placed in minutes 
High capacity cooling or heating 
coil is slanted for proper air flow 
and condensation drainage 
Four-speed motor switch permits 
finger-tip control for the desired 
volume of properly conditioned air 
Air filter changeable without re 
moving front or any part of cabinet 


TYPE H (Horizontal) — Designed for exposed 
installation at ceiling. 
ra 


Nila 


TYPE CH (Concealed Horizontal) — For instal- 
lation in a closet, or ceiling space. 


For complete information see your nearest 
Young representative or write Young Radiator Co. 


RADIATOR COMPANY 





RACINE, 


WISCONSIN 


HEAT TRANSFER ENGINEERS Write 


_ Executive Office: Racine, Wisconsin, Plants at Rccine, Wisconsin, Mattoon, Iilinols 
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(mech., elec.) $5 million. Client, Skid- 
more, Owings & Merrill. 

{| Lutheran Medical Center, Brooklyn, 
New York. (mech., elec.) $2 million. 
Client, Rogers & Butler. 

| Niagara power plant overlook build- 
ing, Niagara Falls N. Y. (mech., elec.) 
$1.5 million. Client, Slater & Chait. 


Henry J. Campbell, Jr., P.E. 

Mineola, New York 

{ Central Islip fire house, new fire house 
and tournament arch. Central Islip, New 
York. (mech., elec.) Client, W. Thomas 
Schaardt, architect. 

{ Flint & Horner, Roosevelt Field In- 
dustrial Area, Roosevelt Field, New 
York. 15,000 sq ft addition to factory 
and warehouse. (mech., elec.) Client, 
John Harold Barry, architect. 

{| Congregational Church of Patchogue, 
Patchogue, New York. Addition of Sun- 
day school and chapel. (mech., elec.) 
Client, Charles A. Wood, architect. 

{ McKesson & Robbins, Hicksville, New 
York. 25,000 sq ft modernization of fac- 
tory for new occupancy. (mech., elec.) 
Client, Henry Titus Aspinwall, arch. 


Gennaro Mianulli 

Brooklyn, New York 

St. Thomas The Apostle, Hempstead, 
Long Island, (struc.) $250,000. Client, 
Joseph Mathieu, architect. 

{| Industrial building, steel frame, pile 
foundation, Brooklyn, New York. (struc. ) 
$850,000. Client, Anthony Happi, arch. 


Jacob Feld, Ph.D 

New York, New York 

{Prepare all preliminary and construc- 
tion contract drawings for new Belle- 
vue Hospital, New York, New York. 
Joint venture with architects, Pomerance 
& Breines and Katz, Waisman, Blumen- 
kranz, Stein, Weber and engineers, Feld 
& Timoney. $48 million budget. Client, 
Department of Public Works, New York. 


Seymour Ribyat, P.E. 

Syracuse, New York 

Garage for Town of Marcellus, New 
York. One-story, 40- x 120-ft, contain- 
ing vehicle storage space, repair area, 
“ready room,” and storage mezzanine; 
steel roof deck over steel joists, masonry 
walls, corrugated plastic exterior trim. 
(struc., mech., elec.) $36,000. Client, 
Town of Marcellus. 


NORTH CAROLINA 


Robert C. Browning, Consulting Engineer 
Raleigh, North Carolina 

{ Central air conditioning, Rex Hospital, 
Raleigh, North Carolina. (mech., elec.) 
$80,000. Client, Rex Hospital. 

{ Additions to First Presbyterian Church, 
Wilson, North Carolina. $150,000. Client, 
Atwood Skinner, architect. 

{Noland Company building, Raleigh, 
North Carolina. (mech., elec.) $250,000. 
Client, Edwards, McKimmon & Ether- 
edge, architects. 

Hoke County, North Carolina schools 
(Scurlock, Hawkeye, Upchurch, and 
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Armouneing 
BULLETINS LS-29 AND LS-30 
featuring steel and aluminum 
poles properly engineered to 


meet today’s rigid roadway 


requirements. 


Monotube poles have the re- 
quired “‘built-in” qualities for 
supporting the latest in fila- 
ment, mercury and fluorescent 


luminaires. 


Monotube Engineered Poles 


AGAIN 


UNION METAL 
LEADS 


IN NEW 


POLE 
ENGINEERING- 


FOR 


TODAYS 
LUMINAIRES 


tHe UNION METAL manuracturine co. 


CANTON 5, OHIO © BRAMPTON, ONTARIO 
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Unlimited Flexibility! 


—PROTECTION AGAINST EARTHQUAKES 


Foe Mga 


Sad i epee 


Left—Cross-section 

shows construction 

of Barco Flexible 
Ball Joint. 





Allows 6-Way 
Movement! 


Freedom of movement in any direction 
is readily possible with these ball 
joint connections of 12” pipe (right) 
and 8” pipe (left) to 80,203 bbl. tank 
shown in above photo. (Photo: SHELL 
OIL COMPANY, Dominguez Refinery, 
Wilmington, Calif.) 


























Bee ek 


Barco Ball Joints—Fire Safe! 


provide complete protection against 
FIRE, PIPE EXPANSION, TANK SETTLING 


Major oil companies throughout the country now approve the 
use of Barco’s new large size Flexible Ball Joints on tank connections 
for the following reasons: 

1. Fire-safe. The joints have passed rigid fire and water spray tests. 


2. Superior for handling pipe expansion—no combustible packing, no thin wall sections, 
no “end thrust” from pressure, no heavy pipe anchoring required. 


3. Complete protection—relieve strain and twisting forces on valve flanges or tank wall. 


4. Compact! Ideal for use inside narrow space between fire wall and tank. Easy to design 
piping for any amount of flexibility desired. 


5. Also useful for insulating piping agains? electrolysis. 

6. Long service life without maintenance. No lubrication. Sizes to 16”; flanged or 
welding ends. 

For engineering recommendations, see your nearest Barco represen- 

tative or write. ASK FOR CATALOG 215B and BULLETIN 31-A. 


eae BARCO MANUFACTURING CO. 
7 4 572L Hough Street * Barrington, Illinois 





The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 
In Canada: The Holden Co., Ltd., Montreal 





Hoke). (mech., elec.) $850,000. Client, 
T. T. Hayes, Jr., architect. 


NORTH DAKOTA 


Charles A. Larson 

Fergus Falls, Minnesota 

{Complete new heating system for 
Towner County court house, Cando, 
North Dakota. $18,000. 


Bison Engineering Service 

Bismarck, North Dakota 

North Dakota State Capital lighting. 
(elec. ) $30,000 (est.) Client, State Board 
of Administration, Bismarck. 


OHIO 


William Schuller 

Toledo, Ohio 

{| Twelve-room addition to Pickett School, 
Toledo, Ohio. (struc.) $375,000. Client, 
Hahn & Hayes, architects. 

{ Addition to Fostoria City Hospital, 
Fostoria, Ohio. (struc. ) $782,000. Client, 
Chester H. Shively, architect. 

{| Addition to St. John’s Lutheran Church, 
Oak Harbor, Ohio. (struc.) $252,000. 
Client, Hahn & Hayes. 


Finkbeiner, Pettis & Strout 

Toledo, Ohio 

{Preliminary report — water treatment 
plant improvements, Waterville, Ohio. 
(struc., civil, mech., elec.) Client, Vil- 
lage of Waterville. 

{ Preliminary report — water system im- 
provements, Oak Harbor, Ohio. (struc., 
civil, mech., elec.) Client, Oak Harbor. 


Jones, Henry & Williams 

Toledo, Ohio 

Comprehensive report of sanitary and 
storm sewers and report on additions to 
sewage treatment plant, Wooster, Ohio. 
(civil) Client, Wooster, Ohio. 


Carl J. Simon 

Van Wert, Ohio 

{General waterworks system. (civil) 
$89,000 (est.) Client, Village of Adel- 
phi, Ohio. 

|General waterworks system. (civil) 
$97,000 (est.) Client, Huntsville, Ohio. 


George M. Neuffer 

Dayton, Ohio 

| Office and assembly building, URW 
Local 87. 214-story, full basement, steel 
joist and metal form masonry bearing 
walls, air conditioned. (struc., civil ) 
$125,000. Client, owner’s representative. 


OREGON 


Cooper & Rose’ & Associates 

Portland, Oregon 

U.S. post office annex, Portland, Ore- 
gon. (struc.) $4.8 million. Client, Stan- 
ton, Boles, Maguire & Church. 

{ Portland State College third block ad- 
dition, Portland, Oregon. (struc.) $1,- 
966,000. Client, Stewart & Richardson. 
{, Oregon State College Memorial Union 
Building addition, Corvallis, Oregon. 
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B&W INTEGRAL-FURNACE BOILER 
TYPE PFi—The PFI, B&W’s new Integral 
Furnace Boiler, produces steam in the 
general range of 80,000 to 400,000 
ole] 0] ave i-m o)-| au ale]0] qu @]| Me) an2t-|-yale] ae- ore) aale)| 
nation of both, can be used as fuel. In 
ole), gam ©] deel -5--Mno] am al-t-] dl aoa) 9) olilor-halelars 
the pressure fired PFI assures clean, de 
pendable steam over a wide load range 
The drainable superheater, at left cen 
ter, permits the draining of water after 
a shut down, facilitating easy storage 
and simple, safe start-up. Generous 
tube spacing prevents ash or slag plug 
gage of the superheater. The burners at 
extreme right are centralized for easy 
observation and adjustment, while the 
Tah <-s24¢-]eorolanlolel-)4le)ame-1] ame] lei am-) am aal- mm cele) 
of the unit saves space. 


B&W INTEGRAL-FURNACE BOILER - 
TYPE FO — B&W’'s new package boiler 
offers economy, convenience and qual 
1) 6’mar- | Gum or- | Y- [od] 4-1-9 de) gn 01 0001010 Mm comme) 1-11 
010 01010 ole) fate ol-lamalell lame, Wal-lalle-] mols 
culation boiler, the FO combines the 
advantages of the package boiler with 
the proved reliability of B&W Integral 
Furnace design. The FO Boiler has a 
completely water-cooled furnace of am 
ple volume, and is designed to provide 
steam at pressures from 250 to 775 psi 
at temperatures up to 750 F 


B&W INTEGRAL-FURNACE BOILERS 


... range in size from shop assembled “‘package” units (5,000 to 100,000 Ib hr) 
to field erected units for capacities up to 400,000 Ib hr. 


STEAM FOR INDUSTRY 


eee from Babcock & Wilcox Integral-Furnace’ Boilers. 


Steam for industry can be produced most efficiently 
with units designed and constructed by Babcock & 
Wilcox, the nation’s most experienced company in 
its field. 


B&W’s engineering progress provides a range of 
steam capacities, pressures and temperatures that can 
solve your particular requirements. Modern B&W 
Integral-Furnace Boilers embody the operation, de- 
sign and maintenance features that assure efficiency, 


economy and availability of clean, dry steam for 
any use. 

For new plant installation, expansion of present 
facilities or replacement of obsolete units, ask B&W’s 
engineering staff for their recommendations. They'll 
be happy to help you work out the best solution. 
The Babcock & Wilcox Company, Boiler Division, 
Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 


BOILER DIVISION 


G-957-1B 
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FOR MAXIMUM SAFETY 
SPECIFY 


IRVICO SERRATED GRATING 





Where extra hazardous conditions 
demand a floor that gives 
the most dependable traction, 
specify IRVICO Grating with 
a serrated surface. 


The serrated surface is formed by punching curved sections 
from top edges of bars, 1/2” 0.c. to a depth of 11/4” 
leaving an exceedingly tractional surface of innumerable 
small platforms with gripping edges to assure maximum 
traction where slippery conditions prevail due to grease, 
oil and similar substances. 


Serrations can be applied to the complete line of IRVICO 
riveted, welded or pressure-locked gratings in steel, 
aluminum or other metals. 


* 
When you buy IRVICO GRATING you get 
these free services: 
e DIMENSIONAL DRAWINGS FOR YOUR APPROVAL 
e ERECTION DRAWINGS FOR EASY INSTALLATION 
@ PRESHIPMENT INSPECTION 
... PLUS half a century of experience. 


* 


Manufacturers of all types of grating and treads 
in various metals 


Write for Catalog 


IRVING SUBWAY 
GRATING CO., Inc. 


ORIGINATORS OF THE GRATING INDUSTRY 
Offices and Plants at 

5026 27th ST., LONG ISLAND CITY 1, N. Y. 

1856 10th ST., OAKLAND 10, CALIFORNIA 





(struc.) $904,778. Client, Church, New- 
berry, Roehr & Schuette. 

{ Univ. of Oregon science bldg. addition, 
Eugene, Oregon. (struc.) $1,371,930. 
Client, Lawrence, Tucker & Wallmann. 
| Standard Insurance building, Portland, 
Oregon. (struc.) $8 million, Client, Skid- 
more, Owings & Merrill. 

{Portland State College center addition, 
Portland, Oregon. (struc.) $1.1 million. 
Client, Lawrence, Tucker & Wallmann. 


PENNSYLVANIA 


Roushey, Smith & Uhlmann 

Kingston, Pennsylvania 

Central lodge and water system and 
camp site development for Camp Acah- 
elo, Luzerne County. (arch., struc., civil, 
mech., elec.) $100,000. Client, Wyoming 
Valley Council of Boy Scouts of America. 
{ Sprinkler system for aircraft hangar at 
Tobyhanna Signal Department, Toby- 
hann, Pa. (mech.) $20,000. Client, U. S. 
Army Engineers. 


Buchart Engineering Corporation 

York, Pennsylvania 

fA. Duie Pyle Freight terminal, West 
Chester, Pa. (struc.) $72,800. Client, 
A. Duie Pyle, Inc. 

{Lincoln elementary school, York, Pa. 
(struc.) $350,000. Client, York City 
School Board. 

Letterkenny Arsenal, Chambersburg, 
Pa. (struc.) $114,100. Client, U.S. Army 
Baltimore District. 

{ Presbyterian Church, Brockway, Pa. 
(struc.) $90,000. Client, Board of Trus- 
tees, Brockway Presbyterian Church. 

{| St. Michaels Catholic School, Browns- 
town, Pa. (struc.) $160,000. Client, Jo- 
seph Gorman, Standard Steel Serv., Inc. 
Hartley Elementary school, York, Pa. 
(struc.) $143,900. Client, York City 
School Board. 


TENNESSEE 


Schmidt Engineering Co., Inc. 

Chattanooga, Tennessee 

{Water and sewage treatment plants, 
water distribution system, sewage collec- 
tion system. (struc., civil, mech., elec.) 
Client, City of Dunlap, Tennessee. 


TEXAS 


William E. Wallis 

San Antonio, Texas 

St. Patricks Church, Bloomington, 
Texas. Sanctuary, narthex, confessional, 
baptistry and two-bedroom rectory at- 
tached. All air conditioned. (mech., 
elec.) $160,000. Client, Harvey D. Smith 
& Associates, architects. 

{| Various additions on four schools for 
Harlandale School District. 22 classrooms 
and band room. (mech., elec.) $303,500. 
Client, Adams & Adams, architects. 

{ Texas Military Institute, Alamo Heights, 
Texas, science building. (mech., elec.) 
$90,000. Client, Philips Carrington & 
Harvey P. Smith & Associates, architects. 
Gillette elementary school, San An- 
tonio, Texas. 24 classrooms, administra- 
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y Cliysl 


... cuts the cost of 
cooling two buildings 
for Indiana National Bank 


The new 9-story addition to Indiana National Bank in 
Indianapolis is adjacent to an older 9-story bank annex 
which was already air conditioned. When the consulting 
engineers planned the cooling system for the new build- 
ing, they came up with a unique way to cool both build- 
ings with a Chrysler Centrifugal Liquid Chiller in the 
new addition as the basic unit . . . and bring the bank 
considerable savings in operating costs. 


The new 218-ton Chrysler Chiller was also connected to 
the air handling equipment in the old annex. Thus, the 
new, extra-efficient unit operates under most economical 
conditions whenever air conditioning is needed in either 
building. The two units in the old annex are used only 
when additional capacity is simultaneously needed for 
both buildings. 


What gives the Chrysler Centrifugal Chiller its extra 
efficiency? The exclusive true volute casing design is 
the answer. It delivers more tons of air conditioning per 
motor horsepower. (Or, if you wish, you can get a given 
tonnage with a smaller, less expensive motor—and save 
money on initial cost and operating expense.) 


No matter how large or complicated the air conditioning 
job, Climate by Chrysler can be custom-engineered to 
your exact requirements. For complete information, or 
technical assistance, contact your local Chrysler Applied 
Machinery and Systems sales office. 


> HRYSLER 


AIRTEMP 


Airtemp Division, Chrysler Corporation, Dept. X-109, Dayton 1, Ohio 


r P — . . 4a . In Canada: Therm-O-Rite Products, Ltd., T to, Ont 
New annex to Indiana National Bank, Indianapolis (Top Illustration) le ee eee a 


Architect: D. A. Bohlen & Son. Consulting Engineer: Bevington, Taggert 
and Fowler. Mechanical Contractor: R. M. Cotton Company. 
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Series 5000 
7 or 13 STATIONS for pri- 
vate talking, selective ring- 
ing. Completely automatic 
push-button phones with 
high trunkage. 





Series FTS-20 
MANUAL SWITCHBOARD 
system for use with 20 to 64 
85" series phones or paging 
unit. Private talking assured. 








Complete Private Automatic 
Exchanges to suit every in- 
stallation. Selective ringing 
and private talking systems 
with paging and executive 
priority facilities. 
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Dept. C-10 


FANON 


Whatever your requirements 
to offset that telephone 
switchboard load, Fanon 
has the most versatile sys- 
tem for you. Whether you 
need 2 or 2,000 phones, 
you'll find that efficient 

and economical 
FANON FONES will 

save you time... 

money .... and 

temper! Ask about 

the new 1500 se- 

ries of transis- 

tored intercoms. 

For complete 
information, 

write today. 


Series 85 

Modern, compact 
elalelal tam elgel lel 
common talking and 
selective ringing for 
2 to 11 stations 
Shown ACTUAL SIZE 


ELECTRONIC 
INDUSTRIES, INC. 


98 Berriman Street @ Brooklyn 8, New York 
In Canada: Fanon Electronics of Canada Ltd., 431 King St., Toronto 





tion area, and cafetorium. Fluorescent 
lighting, vacuum steam heating system. 
(mech., elec.) $400,000. Client, Adams 
& Adams, architects. 


Southwestern Engineering Company 
Comfort, Texas 

Engineer telephone lines, central of- 
fice equipment, and buildings, East 
Texas. $350,000. Client, Lakeside Tele- 
phone Company. 

Engineer telephone lines, central of- 
fice equipment, and buildings, Central 
Texas. $500,000. Client, Mid-State Tele- 
phone Company. 

Engineer telephone lines, central of- 
fice equipment, and buildings, West 
Texas. $550,000. Client, Four States 
Telephone Company. 


VERMONT 


Otto E. Kuhl and Jos. A. Kestner, Jr. 

Troy, New York 

| Sewage treatment plant, Fire District 
No. 2, Shelburne, Vermont. Conversion 
of existing septic tank type of primary 
treatment to modern sludge sedimenta- 
tion and digestion plant. $50,000. 


VIRGINIA 


Nathan C. Hale Associates 

Falls Church, Virginia 

{Capehart housing project, 450 units, 
Marine Corps schools, Quantico, Virginia. 
(civil, struc., mech., elec.) $7,250,000. 
Client, Area Public Works Office. 
{Bowling alley, rigid frame, Falls 
Church, Virginia. (civil, struc., mech., 
elec.) $200,000. Client, R. E. Adkins. 
{Six apartment buildings, 210 units, 
Alexandria, Virginia. (struc., civil, mech., 
elec.) $1.9 million. Client, Wheeler Corp. 


WASHINGTON 


Beverly A. Travis & Associates 

Seattle, Washington 

{ Additions and extensions of the electri- 
cal system serving the Seattle-Tacoma 
International Airport. (elec.) $150,000. 
Client, Port of Seattle. 

{South and center concourse, Seattle- 
Tacoma International Airport. (elec.) 
$2.5 million. Client, Port of Seattle. 
{Coliseum of Nations, Century 21 Ex- 
position, Seattle, Washington. (elec.) 
$2.5 million. Client, State of Washington. 
{ Lighting and electrical distribution 
systems, Century 21 Exposition. (elec. ) 
$1.5 million. Client, Exposition. 


WEST VIRGINIA 


M. David Shaeffer, P.E. 

Wheeling, West Virginia 

{Ice skating rink for Wheeling Park, 
Wheeling, West Virginia. 300 hp low 
temperature ammonia refrigeration, cools 
calcium chloride brine that circulates 
through steel pipes in 17,000 sq ft con- 
crete floor. Floor will be constructed in 
one simultaneous pour from start to finish 
with no expansion or control joints. One 
wall of engine room will be safety glass 
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for this type service... specify this STRONG frap: 





HYDRO-FLEX INVERTED BUCKET TRAP 


Lowest Initial Cost per pound capacity: 


Dirty Lines or Dirty Steam: 


Lowest Initial Cost per pound weight: 





Eliminating Large Volumes of Air: 


FLOAT & THERMOSTATIC 
TRAP 


Low Pressures with some air elimination: 


Pulsating or Widely Varying Pressures: 


BUCKET 
TRAP 


Continuous flow required: 





Draining a line carrying a vacuum discharging to 
atmosphere: 


ee ae 
Draining a line carrying a vacuum or very low VACUUM TRAP 


pressure discharging against a hydrostatic 
head or back pressure: i. . TYPE “M" VACUUM TRAP 





on every type service 


STRONG steam traps 
give you longer life, 
less maintenance 


Selector Chart in Strong Catalog 
No. 69A gives trap recommen- 
dations for 45 types of equip- 
ment. Write for your copy or 
call your distributor. 


508 Sandusky Street * Conneaut, Ohio 


steam traps «+ airtraps «¢ floattraps + vacuum or pumping traps 
FandT traps continuous blowdown valves + separators ¢ engine stops 
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NIAGARA “no frost” 





YOUR REFRIGERATION ... fully automatic 


@ You have continuous line production, the quickest freezing 
of raw or cooked food by the Niagara air method, always hold- 
ing the highest quality. Niagara “No-Frost” makes your refrig- 


eration fully automatic with uniform temperature and ALWAYS 
full capacity lost by the icing of cooler coils. You have always a 
clean, sweet freezer or cold room. You save labor and your up- 


keep cost is the lowest. You get full capacity refrigeration from 


your plant at the lowest power cost. 


Write for Bulletin No. 105 


NIAGARA BLOWER COMPANY 
Dept. CO-10, 405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities 





"OXIGEST” SEWAGE TREATMENT PLANT 


The Smith & Loveless ‘‘Oxigest"’ is 
a low-cost, factory-built sewage treat- 
ment plant for small sub-divisions, 
schools, motels and factories. It has 
been carefully engineered for depend- 
able treatment without requiring a 
skilled operator. Built of the finest 
materials, the ‘‘Oxigest’’ will provide 
a permanent plant with minimum 
annual maintenance. 


FACTORY-BUILT TREATMENT PLANT FOR SMA 








LL SUB-DIVISIONS 

This complete factory-built unit is 
available in 27 standard sizes to 
cover a wide range of applications. It 
is easily and quickly installed after 
delivery to the job site on special 
Smith & Loveless trucks. 

Write today for free data manual con- 
taining design notes, selection charts, di- 


mension drawings and specifications. Write 
Department 120 





By the makers of America’s finest factory-built sewage lift stations. 3A 


Simith E& Loauveless, Juc. 


P.O. BOX 8884 


® KANSAS CITY 15, MISSOURI 


Representatives in principal cities 
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plate, allowing spectators in warming 
room to view mechanical equipment. 
Piping and wiring in engine room will 
be arranged and color coded with re- 
spect to appearance as well as functional- 
ism. (elec., mech., struc.) $150,000. 
Client, Wheeling Park Commission. 
New department store. 15,000 sq ft 
floor area on two floors. All electronic 
filtering on heating and air conditioning. 
Main floor incandescent light fixtures 
incorporated into ceiling air diffusers. 
(elec., mech.) $40,000. Client, Kauf- 
man’s Womens Apparel. 


WISCONSIN 


The Engineers Collaborative 

Chicago, Illinois 

{| Fifteen-story apartment building, flat 
slab reinforced concrete, full garage for 
150 cars, Milwaukee, Wisconsin. (struc. ) 
$3 million. Client, Greenberg and Fin- 
fer, architects. 


FOREIGN 


J. D. Leonard & Associates 

New York, New York 

{| Design and construct new plant to pro- 
duce Monochlorobenzene. $500,000. 
Client, Industrial Quimica Pennsalt S.A. 
de C.V., Santa Clara, Mexico. 


Slocum & Fuller 

New York, New York 

{ C.LL. building, Dorchester Street, Mon- 
treal, Quebec. (mech., elec.) $12 mil- 
lion. Client, Skidmore, Owings & Merrill. 


Barrett Associated Engineers, Ltd. 
Columbus, Ohio 

{ Design 1.7 miles of Munoz Rivera Ex- 
pressway in Santurce, Puerto Rico. Proj- 
ect consists of 1.7 miles of an urban, 
multi-lane expressway, including three 
directional interchanges and nine struc- 
tures. Preliminary design phase includes 
intensive investigation of soil conditions 
which are extremely unstable in the area. 
$7 million. Client, Puerto Rico Depart- 
ment of Public Works. 


Stanley Engineering Company 

Muscatine, Iowa 

{ Electric distribution and _ transmission 
lines, substations, diesel power plant for 
Republic of Liberia. (struc., civil, mech., 
elec.) $7,265,000. Client, Republic of 
Liberia. 


Crosier, Krauss & Greenberg 

St. Boniface, Manitoba, Canada 

{| Ten-story reinforced concrete flat slab 
apartment building, Winnipeg. 120,000 
sq ft, 99 suites. (struc.) $2 million. 
Client, Libling, Michener & Associates. 
{| Lincoln Towers apartments, 68-story, 
structural steel. Total area, 45,000 sq ft, 
39 suites. (struc.) $650,000. Client, Mac- 
Leod & Reimer, architects. 

{| Hudson’s Bay Store, stage 2, Saskatoon, 
Saskatchewan. 5-story, reinforced con- 
crete, total area, 210,000 sq ft (struc. ) 
$2.5 million. Client, Moody, Moore & 
Partners, architects. aa 
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HOW TO 
BEAT A TON 
OF PULP... 


Alton Box Board Company is one of 
America’s most complete paperboard 
' and packaging organizations. 
The manufacture of paperboard, basic component 
of folding cartons and corrugated and solid fibre 
containers, is a complex process requiring massive 
machinery driven by powerful motors. 
This top liner finishing beater, for example, is a 
giant “‘mixer’” that beats 2000 pound batches of 
kraft pulp, mixed white paper, clays and water to 
form a highly liquid pulp. It is driven by a Wagner 





150 hp low speed splashproof motor. The endplates 
are built in two sections to provide ready accessi- 
bility to the sleeve bearings. 


Whatever your motor requirements may be, Wagner 
can build a special motor, or provide a standard 
motor to fit your need. Wagner builds motors in 
ratings through 1000 hp, with a wide variety of 
enclosure types and mountings. Call your nearby 
Wagner field engineer for an engineering analysis 
of your next motor application. There are Wagner 
branches in 32 principal cities. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wadsner Electric Corporation 


6431 PLYMOUTH AVENUE, ST. LOUIS 14, MISSOURI 


SERVING 2 GREAT GROWTH INDUSTRIES... &LECTRICAL...AUTOMOTIVE 
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SERVICES FOR 
CONSULTING ENGINEERS 





M. W. KELLOGG 


Piping System Flexibility Analyses 
SEND FOR.BOOKLET 


DESCRIBING THIS SERVICE 


THE M. W. KELLOGG COMPANY 
711 Third Avenue, New York 17, N. Y. 








AMERICAN AIR SURVEYS INC. 


Aerial Topographic Maps 
Aerial Photos & Mosaics 





for 

e highways ¢ city engineering 
e subdivisions ¢ airports ¢ mining 
907 Penn Ave., Pittsburgh 22, Pa. 


A Nationwide Service 








RANNEY METHOD WATER SUPPLIES, INC. 


Ranney-Collectors Vertube Wells 
Ranney Galleries Intakes 
ain Service Available to Consulting 
ngineers and Architects 


Descriptive Film Available 
841 Alton Ave. 


PO Box 5445 Columbus 19, Ohio 








THE HINCHMAN CORPORATION 
“WORLD. WIDE ACTIVITIES” 


Survey @ Design © Supervision 
Specializing In 
Corrosion Contro! @ F.C.C. Certification Tests 
Electromagnetic Interference Studies 
Francis Palms Building, Detroit 1, Michigan 











: D d- 
Experience Counts :,p 12.74) 
Photos and Topographic Maps 
for Engineering Planning and 
De = nt—Anywhere in the 
World! 
AERO SERVICE — 


Philadelphia 20, P 
Oldest Flying Corporation in the World e . 1919 








WANTED 


Consulting engineering firm with archi- 
tectural, industrial and government clien- 
tele, to consider expansion by merger with 
our New York branch of similar organiza- 
tion, doing a substantial practice in me- 
chanical, electrical, structural & sanitary. 
design for structures throughout the coun- 
try and overseas. Objective — to increase 
scope of activities of N. Y. office by com- 
bining skills & resources. Strong design, 
management & sales personnel a definite 
requirement. 

Alternative — would consider for partner- 
ship a REGISTERED ENGINEER who is 
prepared to invest, has extensive manage- 
ment & design experience, and is in a 
position to attract qualified engineering 
personnel and new business. State full 
qualifications in first letter. 


Box D-1 Consulting Engineer, 217 
Wayne St., St. Joseph, Mich. 














252 





Oct. 5-8. National Association of Cor- 
rosion Engineers; Northeast Region 
Conference, Lord Baltimore Hotel, 
Baltimore, Maryland. 


Oct. 11-16. American Society for Test- 
ing Materials; 3rd Pacific Area Na- 
tional Meeting, Sheraton-Palace, San 
Francisco, California. 


Oct. 11-16. American Institute of Elec- 
trical Engineers; Fall General Meet- 
ing, Morrison Hotel, Chicago, Illinois. 


Oct. 13-14. Society of Plastics Engi- 
neers, Inc,; First National Technical 
Conference, Ambassador Hotel, Los 
Angeles, California. 


Oct. 15-17. National Society of Pro- 
fessional Engineers; Fall Board of 
Directors Meeting, Penn-Sheraton Ho- 
tel, Pittsburgh, Pennsylvania. 


Oct. 19-23. American Society of Civil 
Engineers; Annual Convention, Hotel 
Statler, Washington, D. C. 


Oct. 20. American Institute of Con- 
sulting Engineers; Annual Dinner, 
Mavflower Hotel, Washington, D. C. 


Oct. 20-22. National Association of 
Corrosion Engineers; 4th Annual Re- 
gional Meeting, Cleveland, Ohio. 


Oct. 20-22. American Standards As- 
sociation; 10th National Conference 
on Standards, Sheraton-Cadillac Ho- 
tel, Detroit, Michigan. 


Oct. 26-28. American Road Builders’ 
Association; National Highway Con- 
ference, Leamington Hotel, Minne- 
apolis, Minnesota. 


Oct. 27. Association of Consulting 
Chemists and Chemical Engineers, 


Consulting 
Engineers’ 


Calendar 


Inc.; Annual symposium and banquet, 
Hotel Shelburne, New York, N. Y. 


Oct. 28-29. Armour Research Founda- 
tion, Illinois Institute of Technology; 
Sixth Annual Computer Applications 
Symposium, Chicago, III. 


Nov. 1-7. Prestressed Concrete Insti- 
tute; Fifth Annual Convention, Deau- 
ville Hotel, Miami Beach, Florida. 


2-5. 11th Exposition of the Air- 
C anes and Refrigeration Indus- 
try; Convention Hall, Atlantic City, 
New Jersey. 


Nov. 3-5. American Concrete Institute; 
Regional Meeting, Continental Hilton 
Hotel and Hotel Del Prado, Mexico 
City, Mexico. 


Nov. 4. American Institute of Con- 
sulting Engineers; Luncheon Meeting, 
Engineers Club, New York, N. Y. 


Nov. 4-7. Consulting Engineers Coun- 
cil; Board of Directors Meeting, Cin- 
cinnati, Ohio, 


Nov. 12-13. Second Annual Texas Con- 
ference on the Utilization of Atomic 
Energy; Texas A. & M. College. 


Nov. 16-19. American Institute of 
Electrical Engineers; Fifth Conference 
on Magnetism and Magnetic Mate- 
rials, Sheraton-Cadillac Hotel, De- 
troit, Michigan. 


Nov. 23. Cleveland Engineering So- 
ciety; 8th Annual Construction Con- 
ference, Engineering and Scientific 
Center, Cleveland, Ohio. 


Nov. 30-Dec. 4. 27th Exposition of 


Chemical Industries, New York Coli- 
seum, New York, N. Y. 
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CONDUIT AND E.MLT. 


corrosion...last longer 


Specify Yoloy (nickel-copper low alloy) steel conduit 
to handle applications where greater strength, 
corrosion-resistance, and weldability are required. 


Yoloy Conduit should be specified for elec- 
trical installations where corrosion is expected 
to be more severe than normal. Research 
has proved Yoloy gesists corrosion 4 times 
longer than carbon steel in marine and in- 
dustrial atmospheres. 

Yoloy steels have proved highly resistant to 
corrosion in oil fields, coal mines, railroad cars, 
motor trucks and highway construction equip- 
ment for over a quarter-century. Long-time 
tests and actual installations have proved that 
Yoloy pipe lowers costs when used for salt 
water lines, oil wells, industrial installations 
and corrosive soils. 

Corrosion studies conducted for 14 years in 
13 different soils show that Yoloy has 19% 
less pitting and 36% less weight loss than 
carbon steel—and 10% less pitting and 23% 
less weight loss than wrought iron. This 
proved corrosion resistance greatly lengthens 
the life of coatings— galvanized or enameled — 
on Yoloy Conduit. 

Check with your Youngstown Representa- 
tive and get the complete story on how Yoloy 
Conduit and E.M.T. can easily meet your 
most exacting job specifications. 

The Youngstown Sheet and Tube Company, 
Youngstown, O. Carbon, Alloy and Yoloy Steel. 


Send for free technical 
bulletin on Youngstown 
Yoloy Conduit and E.M.T. 


Atmospheric corro- 
sion tests held off the 
coast of New Jersey 
revealed Yoloy steel 
will last four times 
longer than open- 


hearth iron. | 
Youngstown Seecceecececsccccecsevcescesscceceecs SECREPESESISOSSSSOSOOOOOOOOOSSOSTOTOSSS ESTE TTT TT TTT Tee | 


Expected life increase 
of Yoloy steel over car- CARBON STEEL PIPE 
bon and wrought iron - 
WROUGHT IRON PIPE 
YOLOY PIPE 
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in corrosive soils. Stud- 
ies were conducted 
over a 14-year period 
in 13 different soils. 
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WATERSTOPS 


FOR MASONRY CONSTRUCTION JOINTS 


RUBBER or VINYL 


Williams Efficiency Waterstops are made 
from Natural Rubber Stock, and designed 
for maximum effectiveness in any type of 
cast-in-place construction joint. They will 
bend around corners— will not crack or tear 
from shear action. Tensile Test: 3990 Ibs.; 
Elongation Test: 650%. Available in rolls 
up to 80 feet in length. Field splicing is 
simple. Williams Waterstops can also be 
furnished in Vinyl or Neoprene for indus- 
trial uses where resistance to oil and other 
injurious wastes is desirable. These highly 
effective W aterstops are now in use in hun- 
dreds of industrial plants, commercial and 
public buildings throughout the country. 


See Sweet's, or Write for information. 


WILLIAMS 
EQUIPMENT and SUPPLY. CO. 


456 W. Eight Mile Rd., Hazel Park, Mich 
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over a 14-year period 


in 13 different soils. 
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PICK exact Bourdon tube 
to meet stress, over-pres- 
sure, pressure range. 


meter 


PICK Ni-Span “C” low 
pressure elements for ex- 
ceptional thermal stability. 
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PICK Supergauge® for 
long life, accuracy to 0.5%. 


PICK Solfrunt® for accu- 
racy to 0.5%, solid-front 
safety from blow-outs. 


can help you pick gauges 
that stay on the job 


Are you going to a higher price on gauges in order 
to make sure of gauge reliability? “Over-gauging” 
to get long life? It will pay to take a closer look at 
the size, flexibility, and high standards of accuracy 
of the United States Gauge line. At USG you can 
choose from over 50,000 standard indicating dial 
pressure gauges. Thousands of choices in case 
styles, sizes, materials, and in gauge components. 
Thousands of specials, too! Not only can you pin- 
point your reliability factor, you can pinpoint your 
price for 99% of your gauge needs . . . from one 
line! It’s easy to check . . . just call your USG 
distributor for your next gauge requirement. See 
the Yellow Pages, or write for catalogs and name 


of your distributor. 


® UNITED STATES GAUGE [==] 
Division of American Machine & Metals, Inc., Sellersville, Pa. et 
¥ 








PICK Test Gauges for de- 
pendability, and accuracy 
as high as 0.2 of 1%. 





PICK Recorders and Re- 
cording Controllers built to 
stand vibration, pulsation. 


YOLOY PIPE 


PICK A-Line for premium 
reliability, accuracy to 1%, 
and savings up to 40%. 








PICK Arc-Loc® Movement 
for longer life, easier and 
lower maintenance. 





PICK U. S. Gauge Indicat- 
ing Controllers or Trans- 
mitters for reliability. 
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Cuts start-up time, 


MULTI 


-ZONE 


DLATECOIL—~- 


keeps tank temperatures constant 


New FLOW PATTERN for more even distribution 


Multiple headers and multiple returns provide for FREE-FLO 
action — with practically instantaneous distribution of steam to 
all levels of the plate. Condensate “trapping” is held to a 
minimum. This gives the new MULTI-ZONE PLATECOIL a 
reserve capacity to deliver under overload conditions during 
“start-up.’ It also produces extremely fast recovery of tank 
temperature with minimum variation, 












































Write for NEW PLATECOIL BULLETIN 
P85 FOR COMPLETE SPECIFICATIONS 
AND DATA. 


Operating pressures up to 250 psi 


Higher pressure containment is achieved through the use of 
DURAWELD bonding of the plates and _ mill-controlled 
TRANSTEEL in standard MULTI-ZONE PLATECOIL units. 
This makes it possible to apply the time-proven advantages of 
PLATECOIL to many types of heating where 250 pound steam 
is required. Destruction tests have demonstrated a safety factor 
of more than 5 to 1. 


Save on Installation and Maintenance 


PLATECOIL costs are low compared to the cost of engineer- 
ing, fabricating, installing and maintaining pipe coils. PLATE- 
COIL units are lightweight for easy handling. They give more 
heat transfer per unit of surface. Compact PLATECOIL saves 
valuable tank space. Deposits do not build as readily on stream- 
lined surfaces as they do on pipe coils. PLATECOIL is also 
relatively simple and economical to clean. With PLATECOIL, 
there need be no threaded joints below the liquid level to cor- 
rode or leak, 


CUT COSTS ON ALL TYPES OF TANK AND PROCESS 


HEATING AND COOLING APPLICATIONS WITH MULTI- 
ZONE PLATECOIL. 








ET Bi. CPLATECOIL- 


LANSING 9, MICHIGAN 


DIVISION 
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Now Available! 
ULTRALITE® 
Duct Liner 
with special 
fire-resistant 
coating 


distributor (listed in the Yellow 
Pages) or write direct to: 





yyy 


New G-B Duct Liner conforms to strictest fire codes. 
ULTRALITE, Gustin-Bacon’s well-known glass fiber duct liner with a 12- 
year record of outstanding performance, is now available at no extra cost 
with a gray fire-resistant coating that complies with all requirements of the 
National Board of Fire Underwriters’ Bulletin No. 90-A and B. 


c 
Y \\ j 
viv 


The new product carries an Underwriters’ Laboratories label and a 
flame spread classification of less than 25. It is the only liner permanently 
stamped with density and flame spread classification . . . the only liner 
made exclusively of long, strong textile-type glass fibers that impart extra 
strength, resilience and resistance to air erosion. Thermal and acoustical 
efficiency of this new gray-coated ULTRALITE, as compared with that 
of other duct lining materials, is outstanding. For complete information, 
call your nearby G-B distributor—or write today. 


GUST NGON rnin MGB), 


212 W. 10th., Kansas City, Mo. 


Thermal and acoustical glass fiber insulations . . . molded glass fiber pipe insulation 
Couplings and fittings for plain and grooved end pipe 





SPECIFIC FUEL CONSUMPTION LBS./BHP/HR 


How much do you know about 


TURBOCHARGING AN ENGINE? 


An interview with William M. Kauffmann, Chief Engineer of the Engine Division, 
Worthington Corporation. Turbocharging of high-output engines is an accomplished 
fact. Last year 100% of all power engines built by Worthington were equipped with 
turbochargers. In this short interview Mr. Kauffmann outlines some of the design 
philosophy behind turbocharging. If you would like to have more information about 
Worthington’s line of turbocharged engines and engine compressors, won’t you write 
to Worthington Corporation, Section 43-7, Harrison, N. J. In Canada: Worthington 
(Canada) Ltd., Brantford, Ontario. 
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A. The method I favor uses design 
principles that produce optimum 
mechanical and thermal operating 
efficiency. For example, four-valve 
head design gives higher volumetric 
efficiency; thru-flow scavenging re- 
sults in increased cool air flow 
through the cylinder; flood cooled 
pistons reduce ring belt tempera- 
ture; dry exhaust manifold lowers 
heat rejection to cooling system; air 
aftercooling reduces initial cycle 
temperature and thermal load; high 
pressure turbochargers give high air 
excess at moderate charging pres- 
sures due to improved combined ef- 
ficiencies of gas turbine and blower; 
fixed valve overlap assures best scav- 
enge ratio and increased trapped air 
volume; high velocity jacket water 
cooling reduces liner temperature. 


A. Paradoxically, modern high- 
output Diesels exhibit far better fuel 
consumption than older, low pres- 
sure charged units. Fuel consump- 
tions of .360 lbs./bhp/hr. or lower, 
on fuel oil, and 6250 Btu/bhp/hr. or 
under, on dual fuel or spark ignition 
operation are not unusual. This 
makes thermal efiiciencies of 40% 
or over, available to power users. 
Result: additional first cost econ- 
omy for heat exchanger equipment 
and auxiliary sizes, plus the better 
plant economy. 


A. Reduced barometric pressure 
at altitude increases available gas 
turbine power, thus allowing pack- 
ing as much air into the engine as at 
sea level. Turbochargers with blow- 
er pressure ratios up to 3.0, make 
possible sea level ratings at alti- 
tudes up to 8000 ft. Turboblower dis- 
charge air aftercooling gives these 
engines low mean cycle temperatures 
consistent with sea level operation. 
Benefit: less floor space and build- 
ing size than for previously derated 
units. Such units have given excep- 
tionally reliable service, matching 
sea level overload performance. 


A. An integrated turbolubricating 
system permits using proper lubri- 
cant for the turbocharger. A sep- 
arate sump, full-flow filter and pump 
provide complete rotating element 
protection for long life with only 
periodic inspection. These turbo- 
chargers are of rugged design and 
are thoroughly field proven. Normal 
full load speed is conservative, usu- 
ally not exceeding 80% of supplier 
maximum recommendation. 


A. The first turbocharged gas 
burning diesel was conceived by 
Worthington’s engineers in 1943, and 
demonstrated to the public early in 
1945. This design used low pressure 
gas, admitted into the air inlet pas- 
sage, and represented a new concept 
for gas operation. Air-fuel ratio con- 
trol developments (Worthington’s 
“Turbomizer”) for spark ignition 
engines, followed. Since many basic 
dual fuel and spark ignition engine 
components were interchangeable, 
the Tri-Power engine was the next 
logical step. This gives turbocharged 
diesel oil, dual fuel gas, or spark ig- 
nition gas engine operating with the 
same unit, allowing use of most eco- 
nomical fuels. 


A. Large bore, slow speed, gas en- 
gines suffer from low knock limit 
due to small cooling area per unit 
cylinder volume. Here, extreme 
measures to cool the air are neces- 
sary, although possibly complex and 
costly for moderate ratings. High 
cylinder surface-to-volume ratio en- 
gines (such as Worthington’s SW14) 
exhibit high knock limit and will 
operate at high bmep with only nor- 
mal aftercooling. This means sim- 
pler construction and operation. 


WORTHINGTON 





